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Particles and Fields — 
Interplanetary Space 
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erter 1972 extends to the whole decli- 
ning phase of solar cycle 20 and the 
corresponding source regions seem to 
corotate with an angular velocity smal- 
ler than the equatorial one. 

The latitudinal dependence of the IMF 
polarity (sunward field lines below the 
solar equator) is observed, with occa- 
sional deviations, through the whole 
period of tins and becomes particularly 
clear In the first hair of 1977. Dross 
scale implications For the shape and 
location of the sector boundary surface 
are discussed. 

(solar wind, magnetic Fields, sector 
structure) 

J. Ginphja. lu., Slue, ?«par UlliS 

5300 Solar wind plitma 
SOUS VINO HElllM IONS: OBSERVATIONS OF THE 
HELIOS SOLAR PROBES BETWEEN 0.3 AND 1 AU 
E. Hi rich (Hs**Plinck* Instl tut fOr Aaronoeie, 

3411 kallenburg-llndtu 3, Federal Republic of 
Geminy), K.-H. Will till user, H. Rossnoauar, 

R. SchMsnn, and f. H. Neubauar 
A survey Of solar wind heilua Ion velocity dis- 
tributions and derived paraseten as aeasured by 
the Helios solar probes between 0.3 and 1 All is 
prasee(ed. Nonthemal features 10>e heat flutes 
or He double streeos and temperature aniso- 
tropies have been frequently observed, Fairly 
isotropic distributions have only been measured 
close to sector boundaries of the Interplanetary 
magnetic field. At times In slow solar wind per- 
sistent double humped helium ion distributions 
constituting a temperature anisotropy T„ /T, 
ij ';«■ b <« IJiyMy identified. Dlstrlbulloni 
In high spaed wind generally have small total 

.* ihe^ia i U H J th • »HS« Indica- 
tion that In the core part the temperatures are 
larger parallel then perpendicular to the 
magnetic field. In contrast to simultaneous 
proton observations. Ihe anisotropy tends to tn- 
creast with increasing heliocentric radial 
distance . The average dependence of hallw Ion 

ttZXZ f rid '*J d, »taw from the sun is 
* PJ*; law 1 R B with 0.7 < B < 

1.2 for T. and 0.87 5 B y 1.4 for T. rl«» 

nearly* adlaba L li n f ^ Ji co,p,t ^ 1e «1«i 
lao ?* 1 C k l ^' Pr0[Kll » KHlS differential 
bMn ob,er¥ t 1 »<th values of 
■ore then ISOr'Ws near perlhallen (0,3 AD). In 

Alfvl^UlMit^^L 10 ap[,r,Mch thB l«Ml 
Alivtn veloclty^v., whereas In slow plasea 

ail?!* *r ? u ? <1 ,,r 5 "ire obtained. Generally^ the 

S™ f 1 * p *! 4 selUi taerSU^S 

,nd * w *° l th > exception o? slow 
5i!S$. 55 heliocentric redial 

distance . The role of Coulotb collisions i, 
tin end th, ton tmentSi^t S T it 

M0llo!bii^?!i2's t0 l 1, ! 1o,, 5 tn ]hom tQ p1*y p a Tp 

2l2flF 151 1° 5 n f *55 *d ,,r wind, possibly a 

minor rols in interaedlata spaed solar wirH.In 
5380 Solar wind plasma 

JjjlAR HIND PROTONS: 3-D VEL0C1TT DISTRIRIITIIUK 
34I^S5ul*SS; P . , 1!5 k " , !|‘ t1t !l t n,r, * e ronMle, 


prob,. between rS^L'T 


bf thT.J«A hLvZ” 1 * 1 ’ im »'»«*■ speed ■ *i , 
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cries Inu hallocentric red lei distance end shows 
a correlation with the local Alfvln sp**d. A 
marked anisotropy in the core of proton dis- 
tributions with a temperature larger eerp»™icu- 
lar than parallel to tha aagnetlc field (T^ » 

Ti,) is a persistant feeture of high »PJJd 
streams end becomes most pronounced In the peri- 
helion fcv 0.3 AU). Fairly leotroplc dlslribu- 
tions have only been measured very close to ano 
directly it magnetic sector boundaries. Low im 
I ntermediate speed distributions usually ihw * 
total temperature anisotropy T._/T a » 1 rra- 
quently caused by "high energy shoulders or a 
resolved second proton component. No 
gradient of thn tenpereture anisotropy could di 
established in thase cases. The average depend- 
ence of the proton temperature on heliocentric 
redial distance Is given by a power liw ; » 
where a > i for T.„ end 0.7 < o < 1 For T« ere 
compatible nelther^lth Isothermil nor adllbatic 
expansion. Flattest redial temperature protiiw 
•re obtained In high speed streams. These obser- 
vations indicate that local heating or consider 
able proton heat conduction occurs In the >oi* r 
wind. Some consequences of nontheimul features 
of proton distributions for plasm InstibiiuiD 
ere discussed as wall as kinetic processed whicn 
may shape the observed distributions. 

J, Oeapbye, Baa., Blua, feper 1A1363 

Particles and Fields— 
Ionosphere 

5320 Rleecric field* „ 01<L 

HACKZTIC DECLINATION OOHTPOL OF THE E0DiTO*>n*- 
F-RECI0H DINAMO ELECTRIC FIELD DEVQDPKWI MW 
WHEAD-F . 

H.A. Abdu (lMtieuto de FeequlM* Bep*®**”' 

Cooealbo Xu Una 1 de Deienvolvimento cuncu« 

a Tecooloileo, 12200 - lea JoeS 

Buell), J.Ai Bltteneourc end I.S. PeLisin ^ 

He have carried out e eomperetiye ituey « 
evening prerevereel enhenceaence la ■J . 

riel F-regton vereieel lemleacfom drlftvw” » 
dee (V,) aver Parr.le.e t4°8, 38“H), well. «* 
Jicumrce (UOs, 7J°W), Peru, two *«“£ ‘ C .!L] w . 
(oriel ecetione In the Awrleen eooa. The 
•how profound dieelallarlclee In the * M * „. r ' 

Ctende In the tine end width! of the V, P* 

■al peak, chat raClect In the epread F e “ .j. ’ 
teCtce ■■ well, at the two etetlone. The 
lerltlei ace ehown to he arlalng “““y . 

difference in the magnetic Field decline 
englae that eeueee differenoee In tbt ■ 

R region euneet duration, end, banco, » —t 
F-raglsn palerlieeion eleetrte field deveirw - ’ 
rathe, et tha two icetiana. (F- lifer eym^ • 

• epread F, magnet le declination). 

J. Omophyik Rail, glue, Feper 1A1374 

5330 High-led tude Lenoepherlc a 
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WE AUROHAL EOWX ^,11 

C. Beau tee (L.S.t.R.T. .OniveteltB de Toui* . , 

Olpenne.Bd dee Arw.rte.BH0O Tmllon ^ 

Villein end N.Cmehet , _ . u , etu- • 
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■time which indicate that the ^V?.*!!. t gle 
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energy orMleTtetlome or plmamn ; 
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Neptune’s Rotation Period Calculated 

Three scientists at Kitt Peak National Observatory have 
calculated that Neptune's rotation period Is 18.2 hours plus 
or minus 24 minutes. This, the most accurate estimate to 
dale, lakes planetologlsls one step closer to understanding 
the distant planet's structure and chemical composition. In 
addition, knowing the planet's rotation rate helps to under- 
stand better the forces that affect its atmosphere. 

Michael J. S. Belton, Lloyd Wallace, and Selhanne How- 
ard base their calculations on 300 observations made In 
1980 in the Infrared part of the electromagnetic spectrum. 

The Kltt Peak researchers noted that because astrono- 
mers can only observe Neptune's cloud tops, measuring 
the exact length of a Neptunian day Is extremely difficult. $ 

Rapid Rise Predicted for Geologist Salaries 

The number of geologists entering the earth science pro- 
fession and their average salary will Increase raster than for 
other natural and physical sciences during the next 2 de- 
cades, according to A. G. Unklesbay, executive director or 
H» American Geological Institute (AGI). He is drafting for> 
the National Academy of Sciences' Geological Sciences 
Board (Fos, 62, p. 107, March 17) a chapter on manpower 
needs in geology. 

'AGI studies trends In geoscience education, and our 
records show that majors have doubled In the decade 
1971-1980,' Unklesbay said. These studies are ongoing 
and the data lor 1981 show this trend continuing.' 

A study by Vine Associates also shows high salaries for 
geologists. The study reports that the median salary for 5- 
year earth scientists Is $42,800.8 


Centenary Celebration 

The British Natural History Museum, one of the world's 
leading taxonomic institutions, will celebrate 100 years at 
South Kensington with two Centenary Open Days, Novem- 
ber 18 and 19. More than 100 exhibits will display high- 
lights from the museum's scientific work in mineralogy, pa- 
leontology, entomology, botany, and zoology and from the 
museum's supporting library services. 

Admission tickets will not be Issued, but those who wish 
lo attend should contact the Open Days Office, British Mu- 
seum (Natural History), Cromwell Road, London. England 
SW7 5BD (telephone: 01-589 6323, extensions 667 and 
206). 8 
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S'svrtnll’u^ oceanQ 0raphic research ship HMAS poo* en- 
crufeal tvI „ art>or to commence work-up for oceanographic 
Haw ! 7, m ship,' designed to satisfy the Royal Australian 
Seal X?„i Re8earch Laboratory's 1 needs for physical and acous- 
crulsea wl11 Undertake a series of oceanographic- • ■ 

Ns effort^ Tirana. Earth scientists will play a major role In 
*5- IPhfkin un{ ^ er ®land the ocean and the seafloor around Auslra- 
QroJTS rte8 y of Ian S. F, Jpnes, Head. Ocean Sciences,. .- 
apartment of Defence,' RAN Research Laboratory, Auslra- 


Senate Confirms Peck Appointment 

The U.S. Senate confirmed on September 18 the ap- 
po ntmeni of Dallas L. Peck as director of the U.S. Geologi- 
cal Survey. Peck, chief geologist at the USGS since 1977, 
is a Fellow of AGU and a recent past president ol AGU's 
Volcanology, Geochemistry, and Petrology section. 

The confirmation follows by 3 months President Rea- 
1 nnounc0rnen t °l bis intention to nominate Peck. — 

Digitized Snow and Ice Cover Data Base 
Now Available 

The NOAA/NESS Northern Hemisphere Weekly Snow 
and Ice Cover Charts have now been digitized for the peri- 
od 1966-1980 and put on computer-compallble (ape. The 
digitizing grid consists of an 89 x 89 element matrix cover- 
ing the entire northern hemisphere. The latitude and longi- 
tude center point and the true surface area of each grid 
box are stored in Ihe data archive. A grid box that is 50% 
or more snow and/or ice covered is considered to be com- 
pletely covered. The land and water geography are also 
stored in the data archive. 

With this digitized data it Is possible to create several 
products. Snow- and Ice-covered areas, both weekly and 
monthly, can be calculated. Digitized weekly and monthly 
snow and Ice cover maps can be generated. Snow and Ice 
cover frequency and anomaly maps are other possibilities. 
All these products can be created for any northern hemi- 
spheric region that a researcher or user Is Interested in. 
The data baee will be updated yearly. Copies ol the com- 
puter tape and the accompanying documentation at a cost 
of $72 may be ordered from Bruce Needham. NOAA'EDIS, 
Room 100, World Weather Building, Washington, D. C. 
20233. « 


New Publications 


Estuarine and Wetland Processes 

Peter Hamilton and Keith B. Macdonald. Plenum. New 
York, xl + 653 pp.. 1980. $69.50. 

Reviewed by Howard J. Freeland 

The estuarine environment, Including Ihe wetlands, lorms 
an interface between the engineering activities of man and 
the ocean. Many estuaries occur In highly populated and 
industrialized regions, and the demands placed on estuar- 
ies by recreation, waste disposal (from both cities and in- 
dustrial activity), and fishing are Invariably Incompatible. 

For this reason, interest in this environment is generating a 
steadily increasing amount of research. 

This volume results from a workshop on ‘Estuarine and 
Wetland Processes and Water Quality Modeling, ' held in 
New Orleans, June 1979. The editors state, in the preface, 
that the 'contents of this volume have been selected from 
Ihe workshop papers.’ This gives the volume an edge over 
similar volumes of proceedings In that the papers are long- 
er and generally more useful, and several treat more sub- 
stantial areas of research than Is usual. 

Tha volume was prepared to camera-ready stage by the 
scientific editors, and some aspects of the editing detract 
from the volume. In several of the physical papers, equa- 
tions are typed unconventionally and sometimes badly. For 
example, lines are typed through the middle of subscripts 
and superscripts, hand drawn Integral signs and parenthe- 
ses are very messy In a number of places (a few dollars In- 
vested In a single sheet of Letraset would have prevented 
that problem), and In a paper by Officer pages have been 
Interchanged. Beyond the presentation there are sdentlnc 
problems that, In my opinion, should have been caught by 
the editors. For example, In the paper by Officer, Box Mod- 
els Revisited,’ equation (3) is in two parts: 

E^Ej, 


and H appears to me that the two parts are Incompatible. 

On page 17, Gardener et al. state that In Long s model of 
MflEutfon he assumes no flow in the tower layer Thai 
Is not correct: He assumes zero pressure gradient In that 

lay -Ss*er!^!he d vclut Is somswhsl 1 variable In quail- 
tv Many of the papers are less than Inspiring. However, 

Xe review of 20 years of speculation and research on salt 
marshes Is well written and makes fascinating reading- 
was also impressed by several, papers of an applied nature; 
tor oyamnie April and Raney present an excellent case 
study of an operational Storm Surge and flooding numerical 

oaDer In the book, Turbulenl Processes In Esto- 
ril? L ffi et al Is also an Interesting and useful pa- 
^H^ever toe aShors appear to assume that the only 

Sifte 

c TCelr second conclusion seems ex : 

Sv8ly broS «>naiderlng lhat they examine data from 

orilv two estuaries.: : ,* 


Geophysicists 

Richard A. Anlhes has been appointed director of the At- 
mospheric Analysis and Prediction Divisfon of the National 
Center for Atmospheric Research (NCAR) in Boulder, Colo. 
For the past 4 years he has been a professor In the Col- 
lege of Earth and Mineral Sciences al the Pennsylvania 
State University. He is currently chairman of the National 
Academy of Sciences' Panel on Mesoscate Processes and 
is a member of Ihe academy's Committee on Atmospheric 
Sciences. 



, ' ' T ~ Bauer 

Siegfried J. Bauer, an AGU Fellow, has accepted the 
chair of meteorology and goophyslcs at the University ol 
Graz. Austria. Ho succeeds his former teacher Olio Bur- 
karri. Bauer has returned to his alma mater niter inoro than 
25 years of resoorch in the United States, including 20 
years al the NASA'Goddard Space Flight Centor. whoro ho 
last served ns associate director ol scioncos 

George H. Ludwig is the now director of NOAA s Envi- 
ronmental Research Laboratories An authority on remote 
sensing, he is (he former director of operations lor NOAA's 
National Earth Satellite Services. 


Butler presents a paper that describes both the develop- 
ment and the applications of a two-dimensional model of 
ocean- estuarine exchange The model has been extensive- 
ly tested and is a useful tool lor addressing problems asso- 
ciated with various types of coastal protects it is a pity that 
a good paper has in this case been spoiled by sloppiness 
Two figures, 1 1 and 17, are virtually impossible lo read, 
and the scale on Figure 22 does not indicate any units 
Another paper that was basically interesting but left me 
wondering was Blanton's paper on the ‘Transport of Fresh- 
water off a Multi-Inlet Coastline.' The units M'H a O m 2 are 
presented without explanation. 

In summary, the volume treats an important subject, and 
there Is sufficient material of a high standard thaf it war- 
rants inclusion in any professional oceanographic or marine 
biological library. For my own personal collection, I would 
prefer to order reprints of individual papers. 

Howard J. Freeland is with the Institute of Ocean Sci- 
ences, Sidney, British Columbia. Canada. 

Geothermal Resources 

Robert G. Bowen, John Wiley, New York, xi + 243 pp. 

1979, $54.95. 

Reviewed by David D. Blackwell 

Up-to-date discussions of the developments in geother- 
mal energy are not common, and so any new book on the 
subject might fill an important gap in available summaries 
of the subject. The outline of Geothermal Resources looks 
fairly complete. Chapters are devoted to discussions of The 
Geysers, California, New Zealand, and Italy, and brief dis- 
cussions of other areas such as well exploration, drilling, 
and development aspects. The book is aimed toward a 
general audience because there Is a long glossary al Ihe 
end of the book. This orientation causes problems because 
the author tries to be relatively technical al the same lime. 
However, upon closer reading it Is clear that (ha coverage 
of the topics Is very superficial and skimpy. The coverage 
of most of the subjects wilhin the chapters Is very irregular 
and quite out of date. Some subjects are discussed in sev- 
eral different chapters for no obvious reason. The most ex- 
tensive, recent set of publicatfons on geothermal energy is 
the three-volume Proceedings of the Second U.N. Sympo- 
sium on the Development end Use of Geolhermat Re- 
sources, held in San Francisco in .1975 (U.S. Government 
Printing Office, 1976). None of this material Is mentioned in 
the book. Publications ol the Geothermal Resource Council 
(P.O. Box 98, Davis, California, 95616) contain numerous 
papers dealing with geolhermaf energy in the United 
Stales, and none of this material is referred to in this book 
either. This superficial and skimpy text Is not helped by the 
figures. Moat of the maps are crude line drawings and. do 
not include scales. For all the technical deficiencies of the 
figures, however, the text is much worse. There is no ^evi- 
dence that the text has been edited either for English or by 
someone familiar with geothermal energy: For example, on 
p. 10 il Is slated that the average druslal thickness for Ihe 
e&rih Is 35 km.' Similarly, a typical sentence in a section 
discussing limits on drilling technology is 'at present drilling 

t . ' ' • 

(own. on page 69 # 
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ILM.S 1 "ilj I l.i | MIA. 

The Oceanography Report 

Tho focal point for physical, chemical, geological, and biological 
oceanographors. 

Anoolale Editor! Arnold L. Gordon. Lanioni-Oaheriy Geolog- 
ical Observatory. Palisades. New York. 10964 (telophone 914-359* 
2900. ext 325} 


Future of the U.S. Academic 
Research Fleet 

Marcus G. Langsoth 

In recant years, die U.S. oceanographic comm uni ly has 
suffered a significant reduction in the size ol Its research 
fleet; If funding for I he research fleet does not Increase, the 
academic community may rose one or two more of its larg- 
er ships during Ihe next 5 years. Federal agencies that 
sponsor research al sea, primarily the National Science 
Foundation (NSF) and the Ollice of Naval Research (ONR). 
are deeply concerned about Ihe diminishing U.S. oceano- 
graphic capability, and they havo requested a special study 
of the problem by the Ocean Science Board of the National 
Academy of Sciences. This study, under the direction of Mi- 
chael MuJIin of the Scrfpps Institute of Oceanography, is 
nearing completion, and a report is expected soon. In tho 
following, i try to Identify some of (he reasons for this re- 
duction. allhough the primary reason is not hard to antici- 
pate (operating costs have been rising much faster than 
operating funds over Ihe past 10 years). 

Composition of the Fleet 

The academic community depends primarily on the UN- 
OLS Heel to do Its science at sea. UNOLS is an organiza- 
tion ol inslilulions that operate research vessels; It serves 
as a focus for fleet planning, coordination of schedules, and 
equipping of the research vessels. The present composition 
of the UNOLS fleet is shown In Table 1 and Is compared 
with that of 1973. 

The two rargest ships of Ihe present fleet, Woods Hole's 
R-V. Knorr and Scripps' R.V. Melville, are 245 ft long. 


These ships are capable station-keeping platforms with ex- 
cellent range and with Ihe capability to handle heavy equip- 
ment. They carry a large complement of scientists In rela- 
live comfort and have been the backbone of large pro- 
grams, such as GEOSECS and POLYMODE. Four of the 
UNOLS ships are about 210 ft long. Three of these are 
Navy-built AGOR class vessels, operated by Lamont-Do- 
herty, Scripps, and Ihe University of Washington; the fourth 
Is Atlantis II. built by the National Science Foundation and 
operated by Woods Hole. These ships have proven particu- 
larly effective for marine geological and geophysical Investi- 
gations, having both range and seaworthiness. Two ships 
over 200 ft long, the Glllls of Miami and the \ feme of La- 
mont-Doherty, were retired this past year. 

A ship replacement program sponsored by the National 
Science Foundalion In Ihe 1970's provided the UNOLS 
fleet with three new 177 ft vessels of the so-called 'Oce- 
anus class.' Compared with the AGORs these ships have a 
limited range, but they provide seaworthy deep-sea plat- 
forms and have relatively low operating costs. The Univer- 
sity of Miami's Columbus Iselln, which Is only slightly small- 
er, was also built by the National Science Foundation. 
Completing Ihe list of ships larger lhan 150 ft are Ihe Navy- 
built Gyre and Moana Wave, Scripps 1 New Horizon, and 
Hawaii’s Kana Keokl. Since 1978, the Moana Wave has 
been used exclusively by the Navy. 

Nearly half or the ships In the fleet are 135 ft or smaller, 
hove limited endurance and range, and are mainly used for 
coaslal work. Hie two newest ships to enter the fleet, the 
Cape Florida and the Cape Hatteras , were built by the Na- 
tional Science Foundation In 1981 as Coastal Zone Re- 
search Vessels (CZRV) and replaced vessels at the operat- 
ing institutions. 

Although the Glomar Challenger, the deep-sea drilling 
ship, is not a UNOLS vessel, it should be included In any 
summary of the U.S. deep-sea capability available to the 
academic community. Plans are well underway to convert 
the Glomar Explorer to a second-generation drilling vessel 
in the mid- 1980’s to replace the Challenger. The Challeng- 
ers operation is supported by Ihe National Science Foun- 
dalion and by International partners in the Deep-Sea Drill- 
ing Project. It is planned that the Explorer 1 s conversion and 
operating costs will be shared between the National Sci- 
ence Foundalion, International partners, and a consortium 
of contributing oil companies. Thus. Ihe Glomar Explorer 
could be regarded as Ihe major addition, albeit a replace- 
ment to Ihe Challenger, to the U.S. deep-sea capability 
planned for the 1980‘s. 

The deep submersible Alvin and its tender Lulu Is also a 
part of Ihe U.S. marine research capability. The Alvin Is op- 
erated by Woods Hole as a national facility. The sponsoring 
agencies are considering converting one of the ships in the 
150-200 ft class to serve as a tender for Alvin and retire 
the Lulu, which Is slow and limited in range and accommo- 
dations for multidisciplinary programs. This conversion 
would remove another general purpose research ship from 
Ihe fleet. Table 1 shows that the mix of ships has changed 
oyer the past 8 years. The trend has been to retire larger 
blue-water ships and replace them with smaller vessels 
cheaper and more suitable for near-shore work. 


TABLE 1. Composition of UNOLS fleet in 1973 and 1981 


Operator 

Woods Hole Oceanographic Institution 


Scripps Institution 


Columbia University 
University of Washington 

University or Rhode Island 
Texas A&M University 
Oregon State University 


University of Hawaii 


Univarsity of Miami 


Duke University 

University of Alaska 

University of Delaware 
University of Southern California , 

Johns Hopkins University 
Calif. Stale University 
University of Texas 
UntversHy of Georgia 

Florida InsUlule Technology 

'Based on a useful Hfe of 30 years. 
fUsed exclusively by the Navy since 1976. 


Knorr 

AU 

Oceanus 


Melville 
T. Washington 
New Horizon 
E.B. Scripps 


Conrad 

Thompson 


Endeavor 


Wecoma 


Kana Keokl 
Moana Wavef 

CZRV l Cape Florida 
Columbus isetin 
Caianu s 

CZRV 2 Cepe Hatteras 

Alpha Helix 

Capo Hantopen 
Valero IV 
Radgefy Warfield 
Cayvse 
Longhorn 
Blue Fin 

Turstopa : . 


Chain 
Qosnold 
MeMIle 
T. Washington 

E.B. Scripps 

Agassiz 

Oconoslola 

Alpha Helix 

Conrad 

Verna 

Thompson 

Hoh 

Onar 

Trident 

Alamlnos 

Yaqutna 
Cayuse 
Kana Keokl 


Columbus Iselln 
Calanus 

Glllls 

Eastward 


Valero IV 
Ridgaty Warfield 

Longhorn 

Kft Jones 
Tursktps 


Desired 

Retirement* 

1999 

1993 

2005 
1974 

1973 

2000 
19B5 
2008 
1995 

1974 
1974 

1995 
1992 
1980 

1996 

1973 
1984 

2006 

1974 
2003 
1976 
2005 
1974 
1998 

1997 
2003 

1983 
2011 
2002 
2000 

1984 

1994 
2011 
1991 

1995 
2005 
1983 

1997 

1998 
2001 • 
1968 - 
2002 

, 1JJ84 




Present Trends and Activities 

One bright spot in the academic fleet picture Is that ih 
N avy has started a program of midlife refits for the Arne 
vessels, and the National Science Foundalion has 
similar refit program for ships it built. This would olveX! 
vessels an additional 15 years of service. The R V nS 
the first AGOR to undergo midlife refit, Is now In the ah? 
yard. This ship barely escaped retirement this sprfno «L 
both the National Science Foundalion and ihe Office ? h 
val Research critically questioned Its future use and saw 
retirement as a convenient solution to a projected $5 mil 
deficit In the National Science Foundation’s ship oneraHw 
budget. Even with the refit, the AGOR's and Atlanta //wS 
reach the end of their serviceable lives In the mid-iggo’s. 
and there are no plans underway to replace them * 

It should be noted that It is not just the academic fleet 
that Is shrinking. NOAA has recently laid up the Oregon, 
Kelez, Surveyor, and Oceanographer [Mulcahy, 1981] 
which represents a loss of 963 sea days per year. 

The academic fleet, even In Its reduced state, is under 
used. In 1980, there were 1620 days (based on 270 days' 
year/ship) available on the six ships longer than 200 ft ol 
which 1336 were used. For vessels in the 100- to 2004 
class, 2727 days out of a possible 3286 were used. Un- 
used time requires the laying up of the larger ships for sub- 
stantial periods of time. The projected use quotient Is aboul 
the same tor 1982, and there Is no Indication that the pal- 
tern will change in the near future. Curiously, during (his 
same period, the leasing of privately owned research ships 
by the academic research community has Increased. One 
of the reasons for leasing is to solve the logistical problems 
raised by the reduced fleet. 

This decline in the use of ship time at sea Is occurring In 
the face of a rapid growth in the production of doctoral sd- 
entlsts In all aspects of oceanography, and one must con- 
clude that marine scientists are spending less time at sea. 
There are several reasons for this trend. One Is the evolu- 
tion of ocean science that Is moving from an exploratory, 
data intensive phase toward more analysis of existing data 
and synthesis of global data sets in the framework of ter- 
restrial and oceanic models. Another Is the use of ad- 
vanced data acquisition systems, such as multichannel 
seismic, multibeam sounders, moored stations, and modem 
hydrographic Instruments that have greatly Increased the 
data yield per day at sea; consequently, a day's data re- 
quire more time ashore for analysis and Interpretation. An 
additional reason Is the Increased activity by governmenl 
agencies and commercial companies In oceanic sciences 
that has displaced some of the academic effort. This is es- 
pecially true of marine geology and geophysics on the 
ocean margins, which Is relevant to hydrocarbon assess- 
ment. 

These reasons notwithstanding, It seems that the per 
capita decline In the requirement for sea time would be 
more than offset by the growth of the oceanographic com- 
munity. The community Is expected to nearly double be- 
tween 1 975 and 1 985 [Robinson et al. , 1 981 ]. 

The decreasing size of the U.S. research fleet is primarily 
governed by present economics. The advanced technolo- 
gies required by some disciplines are more expensive to 
operate, causing the 'unit price' of marine studies lo double 
and triple while NSF's budget has not. The operating costs 
of ships have risen sharply, well above the Inflation rate, 
while the funds available for UNOLS ship operations have 
remained essentially constant over the past few years alter 
Inflation Is taken Into account (Table 2). 

The sharp rise In fuel oil prices Is one of the main (actors 
In the rising costs of operating ships. The annual fuel bfll 
for an AGOR size vessel Is over $400,000, or about a 
quarter of the total annual cost, whereas In 1975 fuel ac- 
counts for only 1 2% of a vessel's operating costs. The rise 
In the price of bunker fuel was abrupt but lately has shown 
signs of becoming more stable. However, other costa ulti- 
mately depending on the energy cost are gradually catch- 
ing up, and further Increases In operating costs are BXpw- 

ed. The daily rate for a ship of 210 ft Is between $8,500 
and $1 0,000. For the Knorr and Melville the rates are ap- 
proaching $12,000 per day. The Glomar Challenger costs* 
whopping $33,000 per day to operate, and It la estimated 
that the Glomar Explorer will have a dally rate between 
$70,000 and $90,000 In 1984. 

National Science Foundation Burden 

The National Science Foundation supports about 70^? 
the costs of operating the UNOLS lleet. Ten years ago n 
supported only 55%, and the Office of Naval Research^ 
piled most of the balance. The Office of Naval R« 8 ^J®j- 
however, has been regularly decreasing the P ar ^ 0n f .' 
its contribution to academic research fleet operations l 
ble 2). The Navy Is providing about 10-12% of the : / 
million dollar fleet budget In 1981 but Is making a fuiW; 
contribution through the AGOR refit program and an , 
ographlc equipment updating program. Other sources. .. 
eral, state, and private, provide another ,$6 million (or . 

. Over the past 7 years the National Science FoMnoajL 
has provided the financial backstop for UNOLS throufl. 
Institutional Funding' policy for ship operations. By 

cy, a proposal submitted to the National Science rourjj 
tlon for a seagoing research prgjeot does not Jnpnjy®* 
costs In Its budget, only an indication of the type _JL . 

: qulred and the number of dayb. if the proposal Is 
M in the peer-review process, the ship time Is u8Ua I J rt0 ;; ; 

■ awarded to the. Institution operating the ship. Them -• 

, , .doubt this policy has : made It easier to obtain .fund®-' gj. , ■ 

; going programs oh lai'ger ships through the Natjwi ■ • 

: ence Foundation, compared with the Office of Nav^ . 
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^NaSonal Science Foundation 11.6 12.5 134 

Office of Naval Research 3.8 3.6 3.5 

Other t-5 2.1 2.8 

TOTAL* 169 18.2 18.7 

In millions of dollars. 

'Average rate of Increase 7.9%. 

search, which requires that the ship time costs be Included 
In the budgets. Other U.S. agencies, such as Department 
d Education, Bureau of Land Management. U.S. Geologi- 
cal Survey, etc., which occasionally use the UNOLS fleet, 
buy ship time as needed and accept little or no responsibil- 
ity [0 r the health or composition o( the fleet. 

The slated objective of the National Science Founda- 
tion’s funding policy is to ensure that no Important sea-go- 
ing marine research Is neglected because of a lack of ship 
time. If this objective were met, It would Imply that the de- 
crease In use of U.S. research vessels corresponds to a 
decrease in need. However, because NSF provides the li- 
on's share of the funds for the fleet and the science that Is 
done on It, things do not work out so simply. Over the long 
term It Is the ocean science plans and policies that the NSF 
develops In close partnership with the ocean research com- 
munity that determine the need for sea-going platforms. 

Thus the community should be concerned about two devel- 
oping trends In NSF ocean science policy and planning: (1) 
Hie decline In the number of larger-scale multl-lnstitutional 
programs during the 1980's and (2) the shifting balance 
among research disciplines, in particular the balance be- 
tween the deep-sea drilling efforts and other areas of ocean 
sdence. 

Large-Scale Ocean Science Programs 

Since the end of the International Decade of Ocean Ex- 
ploration (IDOE), the number of large multl-instltutlonal, In- 
terdisciplinary programs has decreased substantially. The 
successor to IDOE, the Cooperative Ocean Research Ex- 
ploration Studies (CORES) program, has been dropped by 
the National Science Foundation In favor of a general en- 
couragement to the academic community to submit large, 
long-term programs. However, the long-term proposals 
compete directly with small science programs with much 
smaller budgets. The net result of this change is that there 
are few large programs In the works for the 1980's. 

A National Academy of Sciences report [Wooster et aL 
1879J, on the other hand, argued that the cooperative pro- 
grams ol the 1970's (MODE/POLYMODE, GEOSECS, and 
CLIMAP) had brought the marine sciences to a point where 
large cooperative efforts would truly pay off. For example, it 
b clear that the time Is ripe for a program In the polar seas. 

A major result of the 1970's programs was a deepened ap- 
preciation for the Importance of the polar regions on the 
world's climate, deep ocean circulation, and food and min- 
eral resources. Yet, plans for the 1980’s are relatively mod- 
est. To mount a polar program would require an Ice- 
strengthened vessel that could operate safely In Arctic and 
Antarctic waters. There has been extensive planning for an 
Antarctic vessel, and a clear need has been defined; as of 
now, however, no action has been taken by the National 
Science Foundation. 

Continental margins are another scientific target that 
seems due for a major program of exploration. Much in- 
sight Into the evolution and processes In passive and active 
margins was gained In the past decade. Much of it came 
from deep-sea drilling, and drilling Is the main tool planned 
for exploration In the 1980’s. However, there Is no orga- 
nized program to use the remarkable capabilities of multi- 
channel seismic sounding In a systematic way to study fun- 
damental problems of the continental margins, as suggest- 
ed In Ihe National Academy of Science’s report [Bally et al., 
'979], Such a program would call for one or two ships In 
me academic fleet equipped with state-of-the-art bottom 
sounding equipment, the ’Dedicated Marine Geology and 
Beophyslca Ship.' Some consideration Is being given to de- 
wloplng such ships, but not within the framework of a ma- 
|or scientific program. 

D ®«P-Sea Drilling 

cflP 1 ? d Qe p-3ea drilling programs, even though highly suc- 
«sstul, have taken a toll on other more conventional areas 
hrim! Sc,8nce and, consequently, the research fleet. 

Jing has made large demands on the funds available for 
an science. Over and above this is the enormous Intel- 
j wual and manaaaria! ««nrt that it rtamands from the Na- 


and managerial effort that It demands from the Na- 
Science Foundation and the academic oceanograph- 
’Jr 0nce community. NSF has customarily viewed the 

nilina omnuni I .I j.1111..., Wh>Ieinn 


an vummuniiy. nsi- nas customarily vieweu mo 
£ P^ram separately. For example, a drilling division 
visin' CG i tly es ! ab Hshed separate from the ocean science 
an 1? u 0 acade mlc community, mostly following NSF's 
■ « happy |q v j ew f un( j s made available for drilling as 
oiu iH! 0ney for rss ® a rah, Deep-sea drilling Is an exceed- 
ropohant part of marine geoscience, but, fiscally and 
10 total? y ’ dr ^ ln 9 musl be regarded within the context of 
EnriiJ . Program for ocean science. 

2 r ; indicated that Ihe Glomar Explorer could well . . . 
XT, ? 8 °nly major addition to the U.S, seagoing ca- 
10 Si™ 0 198o ’ s - Th ® Ocean Margins Drilling Program, 
onS! , Irofaework. within which, (he Glomar Explorer 
cate nr? 8 ° e,na developed, Is one of the few large- , 

1 ocean science programs for the; 1980’S.-Thls program 
sitldnoH? 9 restructured, to permit broader [ntematlorial 
oat a wider, range of targets; and a lower overal 
tonm?: m0rci d | petroleum companies afe participating fn 
ig, ** arn 0 dd are providing a major portion of the fund- 


na Lw ^ SS 0 he NSF *°cean science community part- 
nership In generating monies for its research programs de- 
termines the fiscal outlook for Ihe research fleet. In view of 
th ® cu 5 j n ,h0 federal budget, the community must work 
with NSF In developing new sources of funds for basic ma- 
rine research and finding greater efficiencies in operating 
its ships. Unless large and well-conceived programs that 
present a clear need for oceangoing capability are devel- 
oped that can attract new monies within the agencies and 
gain support from the private sector, there will be no siz- 
able Infusion of new funds to support the research fleet. 
Without new funds, the fleet will continue to shrink as all 
sober projections ol present trends predict. 
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Information Reports 

AQU/ASLO Meeting 

'Ocean Sciences: (he AGU/ASLO Joint Meeting,' ol the 
American Geophysical Union and the American Society oi 
Limnology and Oceanography (ASLO), will bring together 
physical, biological, chemical, and geological oceanogra- 
phers In an attempt to bring unity to ocean research. The 
meeting, slated for February 16-19, 1982, in San Antonio, 
Texas, will feature 18 special sessions. 

‘The AGU/ASLO meeting will provide a forum for all peo- 
ple working on the water column.' commented AGU Fellow 
Worth D. Nowlin, Jr., oi Texas A&M University. Nowlin is 
one of the meeting's two convenors. The meeting should 
help to fill In the gap between physical and biological 
oceanographers, he added. 

‘Much of aquatic science Is Interdisciplinary, and many 
advances are expected Irom fruilful Interactions across tra- 
ditional disciplines,' said Richard W. Eppley, ASLO presi- 
dent and the meeting's other convenor. ‘The joint meeting 
offers substantial opportunities for ASLO members to learn 
what Is new and exciting on the physical side. The new 
ideas, Insights, and aqualntances that develop can only 
strengthen our science,' he told Eos. 

The latest addition to the roster of sessions is entitled 
SANDS (Shelf and Nearshore Dynamics of Sedimentation) 
The session will deal with recent research on the transport 
and accumulation of sediment in the continental shelf envi- 
ronment. A number of multi-disciplinary programs are cur- 
renlly underway, investigating shelf processes In different 
localities around the world, accoridng to Chuck Nlltrouer, 
session chairman. This will be an occasion to compare and 
contrast research results. The real slrenglh of the Joint 
AGU/ASLO meeting, he added, Is lhal it will bring together 
physical oceanographers, benthic biologists, geochemists, 
and sedimentologlsts needed to examine lully sedimentary 
processes on shelves. For more Information, contact Nit- 

trouer (telephone: 919-737-3711). 

A session on the 'Biology and Physics of Ice Edges will 
deal with the special conditions thal occur In the vicinity ol 
the outer boundary of sea Ice In ihe Arctic and Southern 
oceans. These conditions support a unique ecological sys- 
tem that may be the most diverse within the open polar 
ocean region. The Ice-edge processes also determine Ihe 
sharpness of the edge and the direction of change, leading 
? 0 an expansion of the aea Ice Helds or to arelreaLPresen- 
tntions on the physics of the ocean and sea Ice and of the , 
associated biology are encouraged. Following Ihe presenla* 
te here vKe a discussion about effective Interdlsd. 
Sv field approaches thal would provide the 1 raqiM 
data base to develop a quaniltallve understanding of Ihe 
saa lce Sge. Session cochairmen are Arnold Gordon (tele- 
phone! 914-359-2900, ext. 325) and Vera Alexander (tola- , 

^^Sl-Overvlewof the Large Oceana- ■ 
'raohlc projects' alms to Inform ASLO and AGU members , 
of lards' aquatic programs and their Impacts on research . 
ai?WP^nllles.Fof additional InfOTiatlon. conlac. Rich, 

Processes In ‘Large Lakes' will cover Ihe • 
that control Ihe fate and reservoir of pollutants 


In the Great Lakes. Except for Lake Superior, Ihe Great 
Lakes have undergone accelerated eutrophication caused 
by phosphorous enrichment. Eutrophication, or Ihe enrich- 
ment of a lake by dissolved nutrients, often is accompanied 
by seasonal oxygen deficiencies, Potentially toxic organic 
substances, such as PCBs, are found in the biota of all live 
lakes. These toxic organics are deposilsd in Lake Superior, 
the least polluted of the Great Lakes, from the atmosphere, 
according to session chairman Claire Schelske. it is timely 
to consider these systems because of the present interest 
In the nation's water resources and the general lack of wa- 
ter in some parts of the country. In addition, knowledge is 
needed to Implement and evaluate pollution-control strate- 
gies. For additional information, contact Schelske (tale- 
phone: 313-764-2422). 

Other sessions and their contacts and telephone num- 
bers are listed below. 

‘Biology and Physics ol Gulf Stream Rings,' Peter Wiebe 
(61 7-548-1 40D); Geological Effects of Ocean Circulation,’ 
Charles Hollister (817-548-1400. ext. 2200); 'Anthropogenic 
Inpuls to Ihe Ocean: Diverse Points of View,' William Sack- 
alt (813-893-9131); ‘Processes and Resources of the North 
Pacific Shelves,’ John Goerlng (907-479-7895); ‘Small Lake 
Limnology,’ George Saunders (301-353-5548): ‘Marine and 
Freshwater Biolurballon,’ Peter McCall (216-368-2000); 
'Ocean-River Interaction: Sedimentation and Chemistry, ' 
Martha Scott (713-845-7211); ‘Particle Fluxes In the Waler 
Column and Benthic Boundary Layer,' Susmu Honjo (617- 
548-1400, ext. 2589); 'Relations Belwean Mssoscale Physi- 
cal and Biological Processes.’ John Sleele (617-548-1400); 
‘Coastal Processes, 1 Worth D. Nowlin, Jr. (713-845-2947); 
‘Biological and Physical Measurement Techniques,' Peter 
Jumars (202-696-4590); 'Microscale Processes and Effects 
on Biota,' Ken Denman (GOA- 6 56- 034 6) and Ann Gargelt 
(604-656-8254); 'Relations Bolwoan Biology and Circula- 
tion in the Gulf of Mexico.' Tom Hopkins (51G-2B2-2123); 
and 'Ocean Climato and Biological Productivity Connec- 
tions.' Richard Barber (0 1 9-728-2 111). 

The abstract doadline is November 10. For additional in- 
formation, see the call for papers In the June 23. 1981. is- 
sue of Eos.—BTR 


News and Announcements 


Sailing Ships for Research 

Motor-assisted sailing ships for ocean research could 
perform as well as or better then many existing research 
vessels and could cut fuel consumption by 50-80°o 1 ac- 
cording to a preliminary study by an ad hoc panel of the 
National Research Council s Ocean Sciences Board (OSBj 

Rising fuel costs plague ship owners and operators For 
example, 2 years ago the U.S. oceanographic fleet had a 
$6 million overrun in fuel costs Furthermore, the price of 
marine diesel fuel skyrocketed Irom S3 per barrel in 1 972 
to about $38 per barrel in late 1980. Cutting these costs 
would be welcome if the savings were not made al the ex- 
pense ol additional crew, longer iransil times, or less effi- 
cient scientific operations. A sailing ship with auxiliary mo- 
tor propulsion is a promising prospect, according to the Ad 
Hoc Panel on the Use of Sailing Ships for Oceanography. 

Substantial technological advances made in the past lew- 
decades make possible the consi ruction of efficient sailing 
ships, according 10 the panel's report. 'One of the largest 
problems with sailing ships in the past has been the uncer- 
tainty ol arrival time al the next port or station. However, 
the combined use of sail and engines, Ihe knowledge of the 
winds and seas ahead based on satellite da la and modern 
forecasts, and the help of computers lo lay a course and 
steer it, will greatly reduce the uncertainties.’ Materials now 
available thal would Increase durability and reduce mainte- 
nance include aluminum for cabins and masts, polyester 
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A tentative design (or a motor-assisted sailing ship lor oceanog- 
raphy research, sketched by Robert Parrott. Rising from the pro- 
posed 75-m-tong ship are three 50-rii masts. The widest palm of 
the vessel measures approximately 15 m- The ship could carry a 
crew or 16, 3 cadets, and a scfeniilio leaih of 181 Hie onboard . 
eleolrlc plant consists of three 400- HP diesel engines, a 400-HP 
main prop, and a 200-HP bow thrUstar.- (Photo bourteay of VWHard 
B as com). 
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fabrics for sails, Kevlar polyaramicf liber for lines, and im- 
proved palms. 

A ship Incorporating these features would have several 
advantages over modern research vessels that are solely 
engine powered, according to (he panel. Vibrations and 
noise generated by engines would be reduced, and I he 
sails would limit (he ship’s rolling. Fuel consumption 
changes the fuel load and, with It, the ship's stability; by re- 
ducing the rate of fuel consumption, sails will slow the 
change in stability. 

’The largest problem to be overcome [with the motor-sail- 
er} may be the state of mind of some scientists or adminis- 
trators who know liltte about large sailing ships and may re- 
act negatively before Investigating the possibilities,’ stales 
the panel report. Other problems include Ihe potential inter- 
ference with deck operations by the sailing ship's rigging 
and Ihe possibility that the mast height would prevent the 
ship from entering harbors with low bridge clearances. 

Nevertheless, the panel, chaired by Willard Bascom of 
Ihe Coaslal Water Research Project, recommended that 
OSB 'take Ihe lead in proposing further investigation of the 
possibilities lor using sailing ships for oceanographic re- 
search.' Further study 'would better define requirements, 
relation to the rest of Ihe oceanographic fleet, size, hull 
form, sail plan, automation possibilities, and luel savings on 
various voyages, and make preliminary capital and operat- 
ing cost estimates.’ 

To give OSB a head start, Ihe panel offered a design 
sketch of a motor-assisted sailing ship (see diagram} and 
some tentative specifications.— 077? 

Deep Sea Cores Available 

Scientists aboard the Qlomar Challenger collected a 235- 
m coro of marine sediment specifically for geochemical 
study. This core, obtained with the hydraulic piston corer 
from site 532 (leg 75) In Ihe South Atlantic, was frozen im- 
mediately upon its retrieval to preserve Its organic geo- 
chemical properties. Samples from this core are now avail- 
able lo researchers. 

Site 532 Is a reoccupallon of deep-sea drilling (DSDP) 
site 362 of leg 40. The organic carbon content in this bio- 
lurbated core ranges between 1 and 6% and appears to 
fluctuate markedly on a time scale of 20.000-50,000 years. 
Tho lowest values occur In deeper sediments, and they 
generally are hlghor in younger sediments, reflecting an in- 
tensification of upweiling condi lions at this location. An or- 
ganic carbon maximum In upper Pliocene sediments re- 
cords stronger upweiling conditions during that lime. 

The shipboard party obtained two other cores at site 532 
that are Ihe subjects of numerous paleontological, sedi- 
mentological, geochemical, and geophysical studies. The 
Information from these current investigations combined with 
earlier studies from DSDP leg 40 and from the nearby Wal- 
vis Day- Namibian shelf area provide an interpret lion 
background not often available to geochemists studying 
core materials. 

Investigators wishing to receive frozen core samples 
should send a brief (300 word) description of the proposed 
study and their sample requirements lo Bemd R. T. Simon- 
eit. Chairman. Organic Geochemistry Advisory Panel. 
School of Oceanography, Oregon State University. Corval- 
lis. OR 97331. 

Note From the Associate Editor 

• It has been mentioned to me that a directory ol the nu- 
merous active ‘newsletters' in the marine sciences would 
be of value. To this end, i would like to request the various 
editors or compilers of newsletters to send me Ihe name, 
objective, and contact for their newsletter. Thank you. 

• David Ross’ name and affiliation were given at the end 
of hts article ’Marine Science and the Law of the Sea, 1 
which appeared in the first issue of The Oceanography Re- 
port (Eos, 62, September 1, p. 650). Just in case some 
readers may have missed the author s name, I would like 
to thank David Ross directly for his excellent and timely ar- 
ticle. He clearly points out that all marine sciences have a 
stake in the Law of the Sea. David Ross is a senior scien- 
tist in the Geology and Geophysics Department of the 
Woods Hole Oceanographic Institution. He is also the Sea 
Grant Coordinator and Director of the Marine Policy and 
Ocean Management Program at that institution. As a mem- 
ber ol the Ocean Policy Committee of the National Acade- 
my of Sciences and a member and now chairman ol its 
Freedom of Ocean Science Task Group (FOSTG), he has 
been ablo lo follow closely the Law ol Ihe Sea negotiations 
(or the past 4 years. He is also a member of the State De- 
partment's Advisory Committee on Ihe Law ol the Sea. — 
ALG 


Meetings 

Curators of Marino Samples to Moot 

Curators of marine samples will meet on Sunday, No- 
vember 1 , Immediately preceding the Geolog leaf Society of 
America mealing (November 2-5) In Cincinnati. The agen- 
da Includes discussion end evaluation of the ‘Curator's 
Format' for reporting core and sediment, data with the Na- 
tional Geophysical and Solar-Terreslriat Data Center 
(NGSDC). An attempt also will be made to formulate a sim- 
ilar NGSDC format for reporting dredge sample data using 
an acceptable classification scheme for dredged rocks. 
Other Items on Ihe agenda include funding problems, an 
update on (he Long Core Facility, and brief presentations - 
an new repository facilities, such bb the University of 
Rhode Island and the Woods Hole Oceanographic institu- 
tion. 

The curator's group was organized durlnga 1977 meal- - 
fug of curators and curatorial representatives from all major . 


repositories of marine samples In this country. Representa- 
tives from NGSDC also participated because the Initial goal 
was to establish a unilorm scheme for reporting station and 
sediment data from gravity cores, grab samples, piston 
cores, box cores, etc. This was done, and Is now referred 
lo as Ihe 'Curator’s Formal.’ The cooperation has contin- 
ued and now Includes representatives Irom Canada, En- 
gland, and Franca. This meeting, from 1 p.m. to about 6 
p.m. in Cabana A and B of Stouffer's Hotel, will be the 
fourth one, and participation Is welcome by anyone Inter- 
ested in marine science, data handling, sampling equip- 
ment design, etc. Jl4I _ 

For more Information please contact Floyd W. McCoy or 
Mrs. Rusty Lotlf, Lamont-Doherly Geological Observatory, 
Palisades, NY 10964 (914-359-2900). 


Scientific Ocean Drilling 


■Future Scientific Ocean Drilling Programs: The Prob- 
lems, Objectives, and Plans,' la Ihe title for the Conference 
on Scientific Ocean Drilling (COSOD), scheduled for No- 
vember 16-18 at the University of Texas at Austin. Spon- 
sored by the Joint Oceanographic Institutions for Deep 
Earth Sampling (JOIDES) and convened by the COSOD 
Steering Committee, the meeting Is open to the general sci- 
entific community; there Is no registration fee. 

On the agenda for Ihe first 2 days of the conference are 
reports and workshop discussions on the origin and evolu- 
tion of oceanic crust; on the origin and evolution of marine 
sedimentary sequences; on the tectonic evolution of conti- 
nental margins and oceanic crust; and on the causes o( 
long-term changes in the atmosphere, oceans, cryosphere, 
biosphere, and magnetic field. The third day will feature 
general discussion on Ihe problems, objectives, and plans 
of present and future scientific ocean drilling programs. 

Hotel and travel arrangements can be made through 
Mercury Travel, 1333 New Hampshire Ave., N.W., Wash- 
ington, D.C. 20036 (telephone: 202-296-7662). 

if you plan to attend, send your name, affiliation, address, 
and areas of interest to Peter Belknap, COSOD Secretary, 
Graduate School of Oceanography, University of Rhode Is- 
land, Narragansett, Ri 02882. 


(cont. from page 689 ) 


can only be effected at 1-2 kb pressure relevant to this dis- 
cussion at temperatures below 250° C.' In fad, tempera- 
tures of over 370° C have been encountered in several 
geothermal areas. In discussing some of Ihe effects of geo- 
thermal exploitation he notes 'at The Geysers a blow-out 
blew the top off a hill’ (not true). Also in drilling at The Gey- 
sers, 'mare bits may be (ost due to the high state of fractur- 
atiori (p. 67). There are numerous cases where decimal 
polnis have been left oul or misplaced, which leads to large 
errors of fact. There is an extensive discussion in chapter 5 
on artificial stimulation of geolhermal systems, and explo- 
sive stimulation is treated as if ll were a routine practice. In 
(acl I have not heard anyone seriously proposing such 
stimulation techniques. Given the quality of the book and 
the information content, the price is probably one of Ihe 
most outrageous overcharges l have come across In some 
lime. Several limes more information per dollar can be ob- 
tained by purchasing the U.N. Symposium volumes or the 


Coastal 

Upweiling 


Francis A. Richards, editor 


Coastal Upweiling, the first volume in AGU's 
newest book series, explores, studies, and re- 
ports on a vital part of our ecosystem through a 
multidisciplinary perspective. 

Substantial progress has been made in iden- 
tifying causal relations between physical and 
biological fields and processes. This progress 
aids in selling up consistent physical and biolog- 
ical data sets and models of the coastal upwellinc 
system. r ° 

Papers are, in part, derived from the 1DOE 
International Symposium on Coastal Upweiling. 
Articles are also based on the expedition results 
of the Coastal Upweiling Ecosystems Analysis 
l rogram and similar research groups. 


544 pages • Illustrated • Price $23.00 


Si American Geophysical Union 

2000 Florida Ave., N.W. 
Washington, D.C. 20009 


Call 800-424-2488 toll free 
462-6903 in the Washington, D.C. area 


Orders under SS0 must be prepaid. 
• 209b, member discount ; .• 



Conference on Scientific Ocean Drlllina 
(COSOD) u 

Sponsored by JOIDES 


ORGANIZATION 
AND COORDINATION 
OF PLANS FOR FUTURE 
SCIENTIFIC OCEAN DRILLING 
PROGRAMS 


November 16-18, 1981, Austin, Texas 
Conuened by: COSOD Steering Committee, 
R, L. Larson, Chairman 


Sessions Planned: 


November 16, 17 

Reports and workshop discussions on the relation of 
the following topics to ocean drilling: 

1. Origin and Evolution of Oceanic Crust 

2. Origin and Evolution of Marine Sedi- 

mentary Sequences 

3. Tectonic Evolution of Continental Mar- 

gins and Oceanic Crust 

4. Causes of Long-Term Changes in the 

Atmosphere, Oceans, Cryosphere, Bio- 
sphere, and Magnetic Field 

5. Tools, Techniques, and Associated 

Studies 


November 18 

General Discussion on Coordination of 
Existing and Planned Scientific Ocean 
Drilling Programs 

The meeting will be open to the general scientific com- 
munity, and there Is no registration fee. The conference 
will begin at 9:00 AM on November 16 at the Joe C. 
Thompson Conference Center, Room 3-102, on the 
University of Texas campus. For hotel reservations and 
other travel arrangements, please contact Mercury Trav- 
el, 1333 New Hampshire Ave., N.W., Washington DC. 
20036. phone (202) 296-7862. 


GRC Transactions or by joining a geothermal organization 
The author, editors, and publisher of this book ought to be 
embarrassed. 


David D. Blackwell Is with the Department of Geological 
Sciences. Southern Methodist University. Dallas. Texas. 


Circulation Models of Lakes and 
Inland Seas 

T. J. Simons, Government of Canada Fisheries and 
Oceans, Ottawa, vill + 146 pp., 1980, $14.40. 


Reviewed by Malcolm Bowman 


This book Is a sophisticated review of hydrodynamic the- 
ory with applications to large-scale circulations In 
Inland seas. It assumes the reader has a working knowl- 
edge of geophysical fluid dynamics. As such, this Is nola 
text for someone wanting to get started In numerical moo®* 
Ing, either In understanding the basic theory or deciding 
what type of model to develop or apply to a given proowj 
This Is not Intended as a criticism of this particular tea, » 
Ihe science of hydrodynamic modeling, both analytical an 
numerical, Is veiy complicated and Is not readily access 
to llmnologlsts and oceanographers in general. 

Chapters 1 and 2 review, and sensibly do not aitemp 
derive, the fundamental equations of mass, momentum, 
and energy balances both for vertically Integrated a™ r 
ered formulations of these equations. . 

Chapter 3 summarizes known analytical solutions i 
tloal current variations, principally steady stale, time rJJJ 
dent and stratified Ekman flows, and the normal moa 
a stratified basin. ... dHhf . 

Numerical solution techniques (principally the 'in' 1 ® . 
ence method) are discussed In chapter 4. This Is mo 
historical review of the great diversity of numerical: 
nlques that have evolved rather than a mathematKra 
sis. The reader will have to delve further Into tha pa 
literature to get help In deriving suitable algoritnnw 
particular problem. . 

Chapter 5 and 8 summarize current understanding l 
steady state and time-dependent circulations In 
neous basins, while chapter 7 discusses stratified.^ 
Most of the examples ol modeled and observed 
for Lake Ontario, which presumably reflects Ihe P™ ^ - 
the Canadian National Water Research Institute 1 
land sea. Contaminant transport and mixing by aa ^ 
and diffusion and Its coupling to the hydrodynami ■ ^ 

discussed In any detail. Tidal hydrodynamics are.™ ... • 
outside the scope of the book. . . gate: 

I am sorry that the author did not provide a 
chapter In which he might have shared hls-canaw Jj. 1 
Ihe Inadequacies of present modeling efforts. Tnre ^ 
have enabled those of us who are more Intere^tea 
ing rather than developing rnodels to becojM rrg _ 
of their limitations and sometimes downright flcjci . . 

dictions. Strangely, the book lacks a subject ' nQ ® 

This monograph will . be of great benefit I 08 J ‘ ^ & 

text to the advanced modeler of large-sdaJe ctrcv 


™ w.niv uurai iwvu iiiuuoioi vi ' olrtJflQW« ■ 

Inland Seas and a guiding light to those ol us 
do a credible job o\ modeling the complexities ^ # ; 


Standing; orders are welcome; 


rv “ wouiuib juu ui ritgueiiny uib - 

whelming Variability of thp marine environment. ;l ^ 

I ; Malcolm Bowman 1$ with the Marine. Sdtengjj? ^ 
... Canter, State University of New Yorki Stony Bpr* 1 . 

I •••- ■: : -it'/ " • .■ ‘ 
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fClassified 


«« offers classified space lor PoeXIona 
PJSr positions Wanted, and Services 
KT courses, and Announcements. Thera 
JfScounts or commissions on classified 
S Aw type that « «>t publisher's choice Is 
gjKdlspiay rates EOS Is published 
Son Tuesday. Ads must be received n 
JSng on Monday 1 week prior to Ihe date of the 

‘SwS'lo'ads with box numbers should be 

io- Box American Geophysical 

[JJJaooO Florida Avenue. N.W., Washington. 
QC 20009- 

POSITIONS WANTED 
Rales per line 

t-5 times— SI .00. 6-1 1 tlme8-$0.76, 

12-26 Ume 8 -$ 0.55 

POSITIONS AVAILABLE 
Rats9 per line 

1-5 iknes-$2.00, 0-1 1 tlmes-SI .60, 

12-20 times—® 1 .40 

SERVICES, SUPPLIES, COURSES, 

AND ANNOUNCEMENTS 
Rates per line 

1-5 times— S2.50, 6-1 1 tlmea-SI.OS, 

12-28 MmflS-$1.75 

SW0ENT OPPORTUNITIES 

For special rates, query Robin Little, 

600-424*2488. 


POSITIONS AVAILABLE 

Fseulty Positional The University of 
Itwa. The Department o> Phyalca and Astronomy 
lASdpatas one or two openings for tenure-track 
baity in August 1982. One or more visiting profes- 
vnhipe. at any rank, are also expected to be 
ratable. Preference will be given to candidates 
«4i research activity In the following experimental 
vd theoretical areas: astronomy, astrophysics, 
runic physics, condensed matter physics, eiemen- 
bry particle physics, nuclear physics, plasma phys- 
a. and space physics. The positions Involve un- 
dergraduale and graduate teaching, guidance of re- 
Hjrth students, and personal research. Interested 
peuflj should send a rdsumd. a statement ol re- 
Mirch Interests, and the names of three proles- 
tonil references lo Search Committee. Depart- 
ed of Physics and Astronomy, The University of 
tom Iowa City, IA 52242. 

The University ol Iowa Is an equal opportunlty/al- 
fmiirtra action employer. 

Keaton Oeodeflo Survey, NOAA. The Na- 

tonat Oceanic and Atmospheric Admlnlatratlon 
1W1AA) announces a Senior Execullve 8ervlce Va- 
ovylor [he position of Director, Geodetic Re- 
»irch and Development Laboratory (GRDL) In the 
Ksiona! Geodetic 8urvey, a component ol the Na- 
'•Jtal Ocean Survey. The duty location Is Rockville, 
The salary range la $47,888-550,1 12.50 
waraijin. Duties Include providing technical and 
sdminiatrathre supervision over employees and ac- 
‘■■tasol GRDL; advising officials on the stale of 
knowledge In geodesy and making recom- 
jreaetona (or research and development; exarcte- 
^Kterrtific and technical knowledge of contrlbut- 
"9 publications to professional Journals and making 
f^ntatlora at national and International meet- 
"W and advising and consulting sdentlals and ex- 
•WYM in Improvement of geodeay and related 
■^•Experience In management of scientific pro- 
■f™. fl*odesy, and solid earth sciences is re- 
*'«a Apply to: NOAA/NO3-8001 Executive Bou- 

Str'*^ 110, Mflr y |and 20862 - AUn: MB/ 

la an equal opportunity employer. 

Jl*f h » ,l ® ,,t /Oao , °a | ati The University of 
«» at Austin, Institute for Geophysics. 

xnJ 8c * an ti 8t positions are now available 
ol Texas Institute lor Geophysics 
01 ,TBrine geophysics, tectonics, sels- 
seismic reflection techniques and 
Wm** fl#8,n01 ocean bottom seismometer (OBS) 
Y*to^m!^. Belarnc>9raph,c i na,rum ent design and de- 

^bry s ^sm^o^ Ml8mol05W ’ anc * lunar 90(1 

stow?* 01 ® malnl ® ,n B a modem dockside facility 
Texas (Galveston Marine Geophysics 
where a new marine building will be 
Tbare Is also a component ol the 
wimrWf 8 *! n Aurtln - Tl1 a Institute has a mod- 
faculty for processing and analyzing 
J^fMjdaia and will be obtaining a new VAX 
hsii^te m^ m P uler 8ya,flm eaff y hext year. The 
HUqrpS, y two reworcb vessels, the R/V 
W FRED H - MOORE, which 
•unowSS. jP* w conducting marine geophysical 
W»2imS ud r 0 ^ collection ol magnetics, multi- 
dua! dflta (48-channel), sonobuoy 
This lu^.r! 08 fof faction arid earthquake data. 

oflBra ' hB exciting opportu- 
Iwo-ahlp seismic experiments. In 
operates extensive eelsmo- 
C^^^Jks In several Central American and 

wtih The lflBHlut e maintains ctoae 
a, me staff anH imiiMu. ^ » r* . . 


ttphio naiu » j . operates extensive eelsmo- 
' lo several Central American and 
wtih The ln Bt*luto maintains ctoae 
^Woaicnii n!i and teollltlee ol the Department of 
"ebb i»fanr« 0nc ®?' whtetl Include modem radto- 
Apk D rt?,’®, Peleomagnetto laboratories. 

W or « required, preferable In Geolo- 

^ ar ® ne 0° ,lab,e • 
80(1 qualifications. The person 
p ' c k«s. uvJ-L!^ dB8lre 10 wo* bn group 

^•sduo* 'nltlate new projects, collect 

•tarajtaH inTui 8,111 Publish (he results. II you are 
opportunity to pursue a 
f **earch in an!!!! 1 thB forefront ol geophysical 
^ksflons pteaae eend yrour 

b|re<}t<» rBnce *. , °- 

'M»&r* ltv olT «« 1 

> u£2^ 77880. . ’ 

*' ,n Mvs 80 equal. opportunity/ 


Boonomlo Oeologlet, University of 
lowe. The Department of Geology Invites applica- 
tions for a tenure track position In economic geolo- 
gy. Appointment will be at the assistant professor 
l«el, beginning f n August m2 . AppScams should 
De field oriBniad with primary research Interests In 
he chemistry of ore deposits. Experience In indus- 
try and with modem techniques in geochemistry, 
computers, and applied mathematics would also be 
desirable. Candidates should elm to develop a 
strong research program, taking advantage of com- 
panion programs here fn mineralogy and petrology, 
structural gaoiogy, geophysics, and remote sens- 
ing. Teaching duties will Include Introductory and 
advanced coursea which will provide students with 
broad training In economic geology. PhD degree Is 
required al Urns ol appointment. 

The Department shares Its Geology building with 
the State Geological Survey. Equipment includes 
X-rey dlffractomaters. chemical lab, A.A.. automat- 
ed microprobe. S.E.M.. microscopes, cathodolumin- 
oacope, geophysics end remote sensing laclfltles, 
and in-houBe computer terminals. The Department 
h88 120 undergrad majors and 60 graduate stu- 
dents. The University, a Big Ten school centrally lo- 
cated (n the Midwest. Is situated on the scenic Iowa 
River In a community oi 60,000 with a high quality 
ol tile. 

Applications desired by end ol December 1981. 

Salary minimum of $26,000. 

To apply, 88 nd complete biography and names 
of three references to Robert S. Carmichael. De- 
partment of Geology, University of Iowa, Iowa City, 

Iowa 52242. 

Tha University of Iowa Is an equal opportunlly/al- 
Hrmatlve action employer. 

Atmoepherle Solentlat/Ooeanographer Po- 
■Itloni The Joint Institute for the Study of 
the Atmosphere end Ocean, University of 
Washington. Atmospheric scientlsVoceanogrS' 
pher needed (o undertake analysis at Interannual 
and Interdecadal climate-related fluctuations in tha 
ocean and atmosphere as revealed by marine sur- 
face observations from ships of opportunity and Is- 
land stations. 

Applicants should show evidence of published 
work on related loplca and be adept al eliciting dy- 
namical properties from ihe analysis of large data 
sets 

The position Is offered through the Joint Institute 
lor the Study of the Atmosphere and Ocean, a co- 
operative research institute between the University 
of Washington and the National Oceanic and Atmo- 
spheric Administration. The work will be carried oul 
in conjunction with scientists at the University and 
al the NOAA Pacific Marine Environmental Labora- 
tory. which is housed on ihe University campus. 

Appointment is lor one year, with a possibility ot 
renewel for subsequent years up to a three-year 
term. Salary is negotiable, depending on qualifica- 
tions and experience. 

To apply or request further information, write to 
Director. J.I.SA.O.. Department ol Atmospheric 
Sciences. AMO. University ot Washington. Seattle. 
WA 98195 U.S.A. Applications should include resu- 
me, bibliography, and two letters of recommenda- 
tion. Closing date November 15, 1981. 

An equal opportunily/alf innative action employer. 

Engineering Qnologlst/Oeophyalelal. 

The Department ol Geological Sciences. Univer- 
sity of Saskatchewan, has e vacant tenurattie posi- 
tion In engineering geology/geophysics. Applicants 
should be qualified to teach undergraduate and 
graduate courses and lo conduct research In engi- 
neering geology. A background fn structural geolo- 
gy may be appropriate. Well-equipped facilities are 
available lor research in rock mechanics, fluid llow 
through porous media, acoustic, and electrical 
properties of rocks, and permafrost. Good opportu- 
nities exist for Jolnl research with qusllticattona and 
experience. Send applications, detailed personal 
resume Including the names of at teast thr« rete£ 
ees, and other supporting data to Ot.Vi.Qx.. Cald- 
well, Head, Department of 
University of Saskatchewan. Saskatoon, Saskatcn- 

^teasent^ until November 16. 1981 consider- 
ation will be gtven only to eppllcante «ho £te Cana- 
dians or landed immigrants, after thal date all appli- 
cations will be considered. 

Yale Unlvaralty/Dopartm *" 1 of OmIw 
and Qeophyslos. Applications are MMtedfor 
a faculty position in solid earth geophystostoW^ 
Intfm academic year 1882-83. Areas of Interest to 
the Department Include seismology, exploration 
geophysics, mechanical and physical profit tea ol 
rocks and minerals, geomagnetism, and tectono- 

Ph Ya£* University Is an equal 

action employer and atwur^M^na^mjn 

bere of minority groups to compel® J or his poeli w ■ 

Curriculum vitae, puMrattons eito the naros of 

three or more reterees should be sen* by al De 

partment of Geology and Geophysics. P.O. Box 
8686, Now Haven. CT 08511. 

^Tlrom Ndhhrqu^tned setentlste for a tenure 

ss 1 mSSm h ^ >"***<*" sss; 

ss?isssa«-5ss3ss 

should compl^^t^ msto^otf^ 

the Mm ^ “^^^Sental lines. . 

.SSsaa' 1 ; 

■'■■■g gffS ttifir- 

tloha and w^rtenca A* app re9ew0 h inter* ■ 
' curriculum vltoe, “ W^SSphone num- .. 

, eels and namaMd^MM '^ to . p^^Bor - 
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A Ui FORCE GEOPHYSICS LABORATORY 

CHIEF SCIENTIST 


Air Force Geophysics Laboratory invites applications 
for the position of chief scientist located at Hanscom 
Air Force Base, Massachusetts. The Laboratory is re- 
sponsible for Air Force research and development in 
atmospheric physics, solar-terrestrial interactions, 
ionospheric and stratospheric phenomena, aeronomy, 
meteorology and weather phenomena, geodesy, gra- 
vimetry, seismology and related technologies. 


The chief scientist serves as an interface between the 
scientific researchers of the Laboratory and the out- 
side professional technical community. He recom- 
mends promising areas for new research and at- 
tempts to enhance the professional stature and repu- 
tation of the organization and its scientific output of 
publications and technical reports. 


A candidate should have u record of distinguished 
achievement in geophysics or atmospheric physics as 
a research scientist. This position is Air Force Senior 
Executive Service with a salary range of $52,247 to 
$57,073, subject lo current $50,112 ceiling. 


For an application package, call collect: 


Mr. Hubert Kllerin, (517) Kfil-2K!M> 
or 

Mr* Joe Soli van (617) Klil-l5Sl. 

To be considered, applications must be returned by 
30 October 1081. 

I'lqwil Nniplnf/iiifiit <) ftfuH'hniitf/ h’tnfrit»ttcr. 


PelroloQtita Northern Illinois University. Ap- 
plications are invited lor a tenure track position in 
igneous or matamorp h, c petrology at the assistant 
or associate professor level beginning either Janu- 
ary. 1982 or August. 1982 A PhD degree is re- 
quired and post-doctoral research eiparience is 
preferred. The successful candidate wilt be expect- 
ed to pursue an active research program, leach at 
tha undergraduate and graduate level, and direct 
Masters and Ph.D. graduate research work. Facili- 
ties housed within tha Department ot Geology in- 
clude a fully automated electron mtetoprobe. SEM. 
solid-source and gas-source mass spectrometers. 

AA. XHD. and XRF. To receive lull consideration, 
please send resume, statement of research inter- 
ests, and tea names of three references, by No- 
vember 1. 1981. to Jonathan H. Berg. Search Com- 
mittee Chairman, Department ol Geology. Northern 
Illinois University. DeKalb, Illinois. 60115. 

An equal opportunity, affirmative action employer. 

Virginia Polytechnic Institute and State 
University! Senior Reaearoh Associate , In- 
teresting and abundant research and publishing op- 
portunities. Including new University-owned MDS- 
10 VIBROSEIS system. VAX 1 1<780 computer 
Must have experience in theory and application ol 
reflection seismology, and be Interested in the ap- 
plication of reflection seismology to the solution ol 
geologic problems. 

Band resumes to: Dr. D. R. Wones. Department 
ol Geological Sciences. Virginia Polytechnic Insti- 
tute and Stele University, Blacksburg. VA 24061- 
0796. 

The University Is an equal opportunity affirmative 
action employer. 

Seismologist. AppfeflUora are Invited for a 
postgraduate research position In seismology at tee 
Scripps Institution ol Oceanography Applicants 
uecialzlng in all areas ol seismology will be con- 
sidered, although preference will be given to racer* 
graduates interested In seismic wave propagation, 
paifafiuly as applied to the oceanic environment 
and digital signal processing. The position haa a 
duration ol one year, with Ihe possiWUy of exlen- 
alon to two years, and an annual stipend of 
$18 960 . Please send resume and three references 
to either qr. Thomas H. Jordan or Dr. John Orcutt. 

: a- 015. GeolOfllcaJ Research Division. Scripps Insti- 
tution of Oceanography. La Jolla, CA 92093, prior 
to 1 December 1981. t . 

scrippe IretttuUon of Oceanography. University of 
California, San Diego is an affirmative nctton/equal 
; opportunity employer. 

Faculty posltloni Bmrtronmontol Rnglnoor* 
kw. Beginning January or September 1982. Tha 
position requires 

: teaching and sponsored research activities Jn the 
areas of water quality control and water resources. 

. An earned doctorate is required andat toast one 
, . degree to dvH engineering la preferred. Rank wril 
. heal the assistant professor level and salary wil 

[jnVwslly of Virginia, Charlottesville, Vhglnla * 
22001 ’ 

, An affirmative action/equal opportunity employer.. 


City University of Now York, (Brooklyn 
ColiOBoli Faculty Positions. The Depart- 
ment of Geology anticipates tilling several tenure 
track positions al Full Professor level. I Salary range 
up to £43.400)- Hrghiy qualified individuals wi be 
cons-dered for distinguished appointments at an 
additional S5.000 

While candidates who hare distinguished them- 
selves in any field are welcome lo contact us. wa 
are particularly interested in openings m energy re- 
sources (ajal petroleum). e<ptoration geophysics, 
environmental geology or hydrogeo'ogy . coastal 
aedimentoiogy. economic geology. 

Successful applicants will be required to institute 
an active research program, supervise Master s 
and Ph D. theses. Nominations and applicators 
with current v,tae should be sent to: Or. S Bh atta- 
che rji. Chairman. Dept, ol Geology. Brooklyn Col- 
lege of City University ol New York. Brooklyn. New 
York 11210. Positions open unci fined. 

Brooklyn College. CUNY, is an affirmative act ton' 
equal opportunity employer. 

Purdue University. The Department ol Geo- 
sciences mvitas applications for a faculty position, 
starting January or July 1982, in lha broad Feld of 
mineralogy-petrology -geochemistry. A Ph.D Is re- 
quired and preference may be given to scientists 
wth an established record ol research. The Depart- 
ment has an automated electron microprobe, mass 
spectrometer and laboratory for stable Isotope stud- 
ies, ruH range ol high temperature and high pres- 
sure equipment, including furnaces for controlled 
fOj experiments, as wall as X-ray equipment. The 
successful applicant will be expected lo participate 
in both the undergraduate leaching and graduate 
aludtea programs, as wed as actively engage <n re- 
search. Rank and salary are open but Wi be com- 
mensurate with qualifications 

Purdue University la a tend gram, suite support- 
ed institution committed to academic excellence, 
and is an aqua] opporiurety-equal aceesa employer 
For further information please contact Dr. Henry 
O. A. Mayer. Dept, ol GeoflcJoncss. Purdue Univer- 
sity, West Lafayette, IN 47907 (Tel. 317-494-3271). 

Closing dale for eppkeattons te November 10, 
1811. 

Faoulty Positions. Ariron* State University, 
Department ot Geology. Appdcatkxra are trotted for 
mo tenure-track faculty positions, one at ihe aas tal- 
ent professor level and one ot the associate level, 
beginning in August ol 1982- One of these posi- 
tion* requires a candidate with Interests in applying 
modern soBd state science lo geological phenome- 
na. The selected cawfldaid. should develpp an ac- 
tive research program and may use Ihe extensive 
opportunities offered by I he FacHity for High Reso- 
lution Electron Microscopy at ASU. Teaching duties 
vrl include undergraduate mineralogy. Candidates 
lor tire other position Should ootnptarnerA and ex- 
tend existing strengths In the department. Poesfete 
areas include tovy temperature geochemistry, heavy 
Isotope geochemistry, solid earth geophysics, teo- 
lonophyaics, and related Itekte, The eWMy to use 
modem techniques In both held and laboratory 
studies and to Integrate diverse approaches te 
Nghly desirable. Please send a detailed statement 
of research and teaching Interests and a resume 
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wiih names of four references to David KririBloy. 
Departmeni of Geology. Arizona Stale University. 
Tempo, A 1 85267. by Januniy 15. 1982 
Arizona Slate University Is an oqual opportunity' 
affirmative action employer. 

— EARTH SCIENCES — 

The Lament- Doherty Geological Ob- 
servatory of Columbia University in- 
vites scientists Interested in any field 
of the eajlh sciences to apply for the 
following fellowships: two postdoctor- 
al fellowships, each awarded for a 
period of one year (extendable to 
two years in special instances) be- 
ginning in September 1982 with a sti- 
pend of $22,500 per annum. Com- 
pleted applications are to be re- 
turned by January 15, 1982. 

Application forms may be obtained 
by writing to the Director, Lamont- 
Doherty Geological Observatory, Pal- 
isades, New York 10964. Award an- 
nouncements will be made February 
28, 1982 or shortly thereafter. 

The Observatory also welcomes ap- 
plications from candidates lor post- 
doctoral research associate positions 
in this discipline. 

Slniotural Oaology/ Uni varsity of Illinois at 
Champaign" Urban a. (Soorch rooponed) The 
Geology Department Is Booking a structural geolo- 
gist few a lenure-lrack (Assistant prolessor) faculty 
posllKjn A Ph D. is required. Salary upon. The suc- 
cessful cnmlkfato will bo oxpeclod to loach ad- 
vanced undargraduaie and graduate coursoa In 
structural g oology and establish a research pro* 
gram. Pgr equal consideration, applications. Includ- 
ing tho names of ihiee reforeos. should be son! by 
February I, 1982 Eo Dr. D E Anderson, Depart- 
ment of Geology, University of Illinois. 245 Natural 
History Building. 1001 West Green Street, Urbans, 
IL, 81801-2099. (217) 333-6713 
Position to be tilled by September 19, 1062 
The University ol Illinois Is an affirmative action’ 
equal opportunity employer 

Groundwa ter Hydt olog Is ( . Tho Minnesota 
Department ol Natural Hesourcos. Division of Wa- 
tora hoi a vacancy at the Principal Hydrologist tavel 
(or an expoilencod graundwelor hydrologist lo pro- 
vide to ado rehip for e program ot ground water stud- 
ios and monitoring to support State Water alloca- 
tion decii-orts and to provide quantitative assess- 
ments for planning and management purposes 
Address inquiries and requests lor application 
forms to. Sarah P Tuftard. DNR-Division ol Waters. 
Third Floor Space Center Buildmg. 444 Lafayette 
Road. St Paul. Minnesota. 55101. Present Batary 
range 123.323 to $31,132 annually, subject to revi- 
sion in tho near future. 


Oceanographer or Metaorologret. TheOI- 
I ico Of Research and Development National Oce- 
anic and Atmospheric Administration (NOAA). has 
announced tho vacancy ot oceanographer or Mete- 
orologist rocatad In iho Office of Programs and In- 
lomalionn] Activities. Program Coordination Divi- 
sion. Tho Division Is looking for an oceanographer 
or mmoorotofllsl to be responsible tor providing 
lochnlcal guidance in planning, coordinating, evalu- 
ating and recommending proposed research pro- 
jects nnd programs in oceanography or moteoralo- 
ay land related Holds of Interest to NOAA). QUALI- 
FICATIONS FOR OCEANOGRAPHER: Candidates 
must possess a Bachelor’s degree or equivalent In 
oceanography (or related discipline) which Includ- 
ed: (I) 24 semester haure In oceanography or relat- 
ed disciplines: plus (2) 20 semester hours In any 
combination of oceanography, physics, geophysics, 
chemistry, math, meteorology and engineering. 
Must also have three years of professional experi- 
ence In or directly related to oceanography. QUALI- 
FICATIONS FOR METEOROLOGIST: Candidates 
must possess a Bachetor’s degree or equivalent In 
meteorology which Included 20 semester hours In 
meteorology. Musi also have three yearn of profes- 
sional experience In or directly related to meteorol- 
ogy. SALARY: Bnlry salary will range from $23,566 
to $33,588 per annum. APPLICATION: Standard 
Form (71 applications (Personal QualWcaiions 
Statement) must be received no later than October 
20, 198 1 by Mrs. S. Cigar, Office of Personnel (MB' 
PERM). NOAA, 6001 Executive Boulevard, Rock- 
ville, Maryland. 20852. 

The Department of Commerce. National Oceanio 
and Atmospheric Administration Is an equal oppor- 
tunity employer. 

Bantrell Postdoctoral Fellowship. The Cal- 
ifornia institute of Technology invites applications 
lor tho Banlroll Postdoctoral Fellowship Program In 
Earihquako Seismology at the Solsmologlcal Labo- 
ratory. Appointments will be made lor one year with 
the possibility of a second year renewal. The 1981- 
82 stipond is $22,000 plus (ravol expenses. Tho 
program is limited to United States and Israeli dll- 
zona Interested persons aro asked to contact: Dr. 
Barclay Kamb, Division ol Geological and Planetary 
Sciences. California Institute of Technology, Pasa- 
dena. California 91 125. 

An equal opportunity/attlrmallve action employer. 

Instrumental Analyat/Steff Reaearoh Amo* 
elate til. Job # a 1-08-23. Oversee computer- 
automated wave-length dispersive XRF spectrome- 
ter. Minimum qualiltcallons: two years analytical 
oxpoiionce or equivalent academic background, 
preferably but not necessarily with XRFC or NOVA 
computer. Duties include: maintenance and repair 
ol oquipment: software development In FORTRAN 
for on-tine minicomputer; participation in design and 
execution ol strategies for analyzing trace metals In 
geological materials: and Instruction ol users. After 
first year, opportunity exists lor personal research 
as time permits. Applicants should list equipment 
and applications with which they're experienced, 
and responsibilities therewith Sala^ $ 1 755/month. 

Apply to Personnel Office. University ol California 
Santa Cruz. 1 156 High Street. Santa Cruz. Cb. 
95064 no later than November t, 1981. 


University off Zimbabwe 

Applications are invited for the following post: 

LECTURESHIP/ 
SENIOR LECTURESHIP 

Physics (Geophysics) 

(available 1 / 2 / 81 ) 

• SALARY SCALE 

Lecturer Grade II: $7,008 * 504 - 9,528 - SI 2,1 68 

Lecturer Grade I: $12,720 * 528 - S14.832 

Senior Lecturer: $14,040 >; 528 - 15,624 x 540- $18,324 

• CONDITIONS OF SERVICE 

Both permanent pensionable terms and short-lerm contracts are offered 
for academic posts. 

•VACANCY 

11 is intended lhal the advertised post will be tilled by a geophysicist (l.e. a 
physicist whose interests lie in the earth sciences). Preference will be giv- 
en to applicants with experience in exploration geophysics who will be 
able lo play a major part In tho running of the MSc course In Exploration 
Geophysics starling In March. 1983. However, applicants with interests in 
olhor parts of geophysics, e.g. paleomagnetism, will be considered. 
Should such an applicant be appointed he will be expected to lake part In 
the leaching ol lha MSc course. 

• FURTHER PARTICULARS 

Further particulars on the above posts, on conditions of service and meth- 
od ol application should be obtained prior lo submitting an application 
Irom: 

Director, Appointments & Personnel, 

University oi Zimbabwe 
P.O. Box MP 167 
Mount Pleasant, Salisbury 
Zimbabwe. 

Applications should be submitted by November 15, 1981, 


The Caswell Silver 

Distinguished Professorship in Geology 

THE UNIVERSITY OF NEW MEXICO 

The Department of Geology of the University of New Mexico Is pleased 
to Invite nominations or applications for tha Caswell Sliver Distin- 
guished Professorship In Geology. This endowed professorship shall be 
awarded for periods of up to two years to earth scientists of distin- 
guished accomplishment and International reputation. The professor- 
ship may be hsld by scientists of all specialties of the earth sciences in 
the broadest sense, and the major criterion for selection Is that tha in- 
dividual be an active, productive leader In hie or her field of research. 
The recipient must carry out e vigorous research program while In resi- 
dence at UNM. The recipient is expected to interact with the faculty and 
students of the Department and to provide one or more seminars, In an 
advanced topic of his/her choice, during each academic year. The Foun- 
dation will provide unusually advantageous remuneration commen- 
surate with the distinguished nature of the appointment. In addition, a 
generous allocation for travel and operating expenses (to include secre- 
tarial support, analytical services In department laboratories, use of field 
vehicles, and preparation of manuscripta) will be provided. 

Applications or nominations should include a detailed resume and brief 
statement of major research accomplishments. Applications or nomina- 
tions should be forwarded to: 

Rodney C. Ewing, Chairman 
Department of Geology 
University of New Mexico 
Albuquerque, New Mexico 87131 

The deadline for applications la January 1, 1982. 

The Caswell Silver Foundation la an equal opportunity employer. 



Assistant Profassor/Dapartmant of Geolo- 
gy, University of Vermont. The Geology De- 
partment al the University of Vermont is recruiting 
tor a tenure track position at the assistant professor 
level to begin September 1982. Field of specializa- 
tion should complement existing {acuity expertise in 
penology, structure and regional geology. Applica- 
tions are solicited In, but not restricted to, geophys- 
ics. igneous petrology/geochronology, hydrology/ 
Pleistocene or economic geology. The successful 
candidate wilt be expected to develop a research 
program Involving both graduate students (M.S.) 
and advanced undergraduates. Applications will be 
accepted until December 1881. 

Candidates should send resume and arrange for 
three tetters ot reference to be sent to: 

Dr. John C. Drake 
Acting Chairman 
Department of Geology 
University of Vermont 
Burlington, VT 05405 

The University of Vermont Is an equal opportuni- 
ty/affirmative action employer. 

Quaternary Sedimentation and Taetonloa 
or Geophyalca. The Geology Department at 
Miami University Invitee applicants lor a position In 
either the field of Quaternary sedimentation (Includ- 
ing glacial deposits) and tectonics or (he field of 
geophysics. This position le to be tilled at the As- 
sistant Professor level beginning In August, 1882. 
The successful candidate will teach both under- 
graduate and graduate courses, must possess the 
Ph.D. degree and have documented ongoing re- 
search lo be considered for the tenure track posi- 
tion. 

Quaternary Segmentation and Tectonics. Ideally 
applicants should have research and teaching Inter- 
ests In: (1) basin development and recent tectonics: 
(2) Quaternary sediment transport and depositions 
processes Including till deposition; and (3) gaomor- 
photogy. 

Geophysics. Applicants ahould have research 
and teaching Interests In: ( 1 ) relations between 
crustal structure and basin and continental margin 
evolution; or (2) general geophysics to Include ar- 
eas from among seismology, geomagnetism, gravi- 
ty, electrical or heat-ltow studies. 

Vlalling Assistant Profesaorahlp In Geolo- 
gy- The Department also Invites applicants tor a 
visiting assistant professor position beginning In 
August 1982. The position Is of 1 to 3 year duration 
and Is nontenure track. The successful candidate 
must have the Ph.D. and will be responsible lor 
leaching Introductory-level courses as well ee 
leaching and study In the person’s area ol research 
Interest. Thta area le unspecified. The successful 
applicant will be chosen on toe basis of qualifica- 
tions and ability lo Interact with researchers cur- 
rently an the staff. 

Applicants should send a resume, transcripts, 
three (3) tetters of reference and an outline of 
teaching and research Interests to: Dr. A. Dwight 
Baldwin. Jr.. Chair, Geology Department, Miami 
University, Oxford, Ohio 45056. 

An equal opportunlty/afflrmaflve action employer. 

J2 ,ll °. r A P£ 0, ^ m8nUl “CAR. Visitor Ap- 
poWments at toe High Altitude Observatory are 
available lor new and established Ph.D.'s for up to 
°!»r” r periods to carry out research in solar 

phys,c8 ' and re|a,ed “b- 
lectr Appllcantsshouid provide a curriculum vitae 

5«^ B ^ 9 Jl , i < 2 k,n ' work ^^acs, publications, 
^ ee 8cien,la ' 8 familiar with their 
® TO™”" of lhelr plans. Ap- 


University of Tennosseoi Knoxvllle/Faoul- 
ty Positions. The Department of Geological 
Sciences (Main Campus ol the UT System) Invites 
applications for two or three tenure track teaching' 
re Be arch positions effective September 1, 1982. 

The appointments will be at the assistant or as- 
sociate professor level in: 

1. Sedlmentology or Low-Temperature Geo- 
chemistry 

2. Metamorphic Petrology or Mineralogy. 

The Ph.D. la required. Duties will Include pursuit 
of an active research program as well as leaching 
and advising at graduate and undergraduate levels. 
Preference will be given those with documented re- 
search capabilities. Applicants will be Interviewed al 
the Cincinnati G.8.A. meeting. Send resume (in- 
cluding transcripts) and names of 3 referees to: 
Thomas W. Broadhead. Search Committee, De- 
partment of Geological Sciences, University of Ten- 
nessee, Knoxville. TN 37918. Application deadline. 
January 15, 1982. 

l/TX la an EEO/TItle IX/Sectlon 504 employer. 

Envlronmantel/Surfaoa Geologist. Tha Uni- 
versity ol Pittsburgh at Bradford Is seeking a per- 
son with a broad range ol Interests to fill a tenure 
track poaltlori In Its Earth and Environmental Sci- 
ence Program beginning In January (preferred) or 
September 19B2. This program 19 a geology-baaed 
environmental program which started In 1980 and 
now has twenty-five majors. 

The successful applicant will be responsible for 
the continued growth and evolution ot the program. 


The SEATTLE/BELLEVUE, WA 
office of CH2M HILL, an 
employee-owned, multi- 
discipline Consulting Engin- 
eering firm with regional and 
project offices throughout North 
America and Overseas, has this 
career opportunity: _ 



to N®* Haven, CT0B6 1 1 


Position requires a BS In 
Geology and a MS In Ground- 
water Hydrology or Hydro- 
geology. Engineering curricula 
equivalents acceptable, A 
thorough understanding of 
geology, aquifer mechanics, 
geochemistry, and computer 
modeling. Musi have Interest in 
project management, business 
development, and work In a 
team concept situation. Pref« r 0 
minimum of 5 years Consulting 
Engineering experience and 
total professional experience oi 

7 to 12 years. Qualifications 
should Include working 

experience In: 

• Groundwater Resource 
Evaluation and 
Supply Design 

• Groundwater Quantity 
and Quality Monitoring 
Program Design ana 
Implementing 

• Groundwater Quantity ... 

and Quality Modeling ■ ; 

Salary commensurate with • ■ 
lence, excellent fiinfla benef • ... 
An Equal Opportunity • 

. Sendreaume.inobnfi.dence, 

to Staff Manager GEOHY-3. , 

' CH2M HILL, P.O. Box 42B, ’ j • 
. . Corvallis, OR 97339. . 


- | < • Sck U' 14 ’ 
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u. nr she ^uld have a desire to undertake locally 
research [with the aid ot the undergradu- 
be able lo teach physical geology and all 
of the following on a rotating basis: hydrol- 
ilwmorphoiogy. soil science (or soli geology). 
S flMironniental geology. Rank and salary are 

TpilD la preferred but applicants with a Mas- 
Ji decree and significant work experience will be 
Engineering background helpful. 

Bradford is located In toe Allegheny Mountains of 
rtriju^fern Pennsylvania, an area rich In acenlc 
MjfMestkinal opportunities. Cooperative re- 
Zrh opportunities will be welcomed by the Alle- 
ZL, National Forest and other local and regional 


PteMssnd a letter of application and three tet- 
mo! reference by November 15 to: Dr. Edgar 
tofts Chairman, Search Committee. Unhreralty 
(JpJialwiflli at Bradford. Bradford, PA 16701. We 
riba interviewing at toe GSA meeting In Clncln- 

(lltL 

UPB is an equal opportunlty/afflrmatlve action 

mpfoyw. 

Faculty Position In Watershed Hydroto- 

m, The School ol Forestry and Environmental 
Stifies at Duke University Invites applications for 
botfi tenure-track and research appointments In wa- 
hydrology. Joint appointment with other 
uwersitydapartmenla is possible. 

Applicants should have background in physical 
ri biological processes Important In watershed 
tiyttilogy. impact ol land use on water quantity and 
qtatty. and quantitative methods Including staffs- 
to. systems analysis, simulation. Requires Ph D. 

■4i one degree In a natural resource area. 

Write for position announcement or submit cunic- 
Vunviw. representative publications, three reler- 
yenty December 15 to: Chairmen, Faculty 
Council, 8ohool of Forestry and Environmental 
Suits Box EA, Duke University, Durham, NC. 
27106. 

Outs University Is an equal opportunity/afflrma- 
i* acton employer. 

hlldeotoral Research Pellowshlpe/Cal- 

teeh. The DMsIon of Geological and Planetary 
Uencss at the California Institute or Technology 
ppectsto offer postdoctoral research fellowships In 
ere or more of toe following areas; geology, geo- 
tfipica, geochemistry, and planetary science. In- 
Krated persons are asked to contact: Dr. Barclay 
Kerb, DMsIon of Geological and Planetary Sci- 
ence*. Catifomla Institute of Technology. Pasade- 
ra. California 81 125. 

An equal opportunlty/afflrmatlve action employer. 

Riiearoh Position In Chemical Oceanogra- 
phy. California Institute of Technology. Division of 
Gtoogica) and Planetary Sciences. The position ot 
ifseuch (allow Is being offered at Caltech for re- 
»wlih oceanography. Investigation of the Isotop- 
c composition of neodymium and rare earth aburv 
tem In sea water and sediments Is now being 
“toed forward. The mechanism of Injection of REE 
rfo 8*a water will be studied. The differences in 
°W u Nd In various water masses [Plepgraa ot 
S.Emhand Planet SO. Lett. 45, 223-236 and 
p *nru and Waseerburg. Earth and Planet. Sd. 
IrBSO. (25-138 (1980)] le now being carried lor- 


ward as an exploratory vsnhrre in order to deter- 
mine the origin and chemical behavior of REE in 
the ocean and toe potential use of U3 Nd/ ,44 Nd as 
a tracer. The laboratory facilities for sample preps- 
^n^aanaiysis are (uliy functional and will be 

S5L 6 o^ p!i< * n ? 8hDU,d have tfal "!ng I" ocean- 
ography and a good perspective on general physi- 
cal oceanographic models. 

Send resume and references to Professor G. J 
WaBBBrburg. Lunatic Asylum. California Institute of 
Technology, Pasadena. CA 91 125 

4C C r|W™r' 

Petition In Refleodon Salsmology/Rlce 
University, Houston, Texas. The Depart- 
ment ol Geology plans to expand (is geophysical 
program. Emphasis will be on reflection seismolo- 
gy. Al tote time applications are lor the first ol two 
open faculty posiltona. The successful applicant will 
hBlp In the search (or and selection of the second 
(acuity member. 

Your main responsibility will be lo lead our de- 
partment Into the area of modern reflection seis- 
mology. Your main teaching and research interests 
should be in the acquisition and processing of re- 
flection seismic data. You should also help in de- 
veloping rigorous undergraduate and graduate cur- 
ricula, which are supported by toe traditional 
strength ot the Math Sciences, Phyalca. and Elactri- 
cat Engineering Departments at Rice. Entouslasm 
to work with and undertake some Joint projects with 
our geologists Is essential. 

Our plans are to acquire a computer system con- 
figured (or high quality data processing. Substantial 
seed money for this facility is already In hand. Cre- 
ative cooperation with the oil and geophysical in- 
dustry In Houston. Including a reasonable amount 
ol consulting, Is encouraged. Seiary will be com- 
mensurate with qualifications and experience. 

Please send your curriculum vitae, a summary ol 
experience In sstemlc processing, a statement of 
research Interests, and names oi three or more ref- 
erences to Dr. A. W. Bally, Chairman, Department 
of Geology. Rice University. P.O. Box 1892. Hous- 
ton, Texas 77001. Application deadline— December 
1.1981. 

Rice Is an equal opportunity employer. 

Aialatent Profeasorshlpe/Unlvarslty of Vir- 
ginia. The Department of Environmental Sci- 
ences. University of Virginia invites applications lor 
three (enure track assistant professorships begin- 
ning September 1982: 

—Climatology meteorology 
—Environmental chemlatry/geochamlstry 
—Water resources hydrology 

Applicants should have a Ph D. and expect to 
teach undergraduate and graduate level courses In 
their area of specialization and to pursue a vigor- 
ous research program within the context ol an Inter- 
disciplinary department. A curriculum vllas. a brief 
statement of research interests and names ol three 
Individuals who may be contacted lor references, 
should be sent to George M. Hombergei. Depart- 
ment ot Environmental Sciences. Clark Hall. Uni- 
versity ot Virginia. Charlottesville. Virginia 22903. 

The University of Virginia Is an equal opportunity/ 
affirmative acllon employer 


Geophysics 

University of Colorado 

The Department ol Physics, University of Colorado nl Boulder, and Ihe Co- 
operative Institute (or Research In Environmental Sciences (Cl RES), Universi- 
ty of Colorado/NOAA arc currcnfly recruiting for a tenure track faculty mem- 
ber, In the Departmeni of Physics, with simultaneous appointment as a Fel- 
low of CIRES. who will complement the Deportment’s active role in Ihe 
University s interdepartmental Graduate Program In Geophysics. We are par- 
ticularly (but not exclusively) seeking persons wilh experience and interest in 
the areas of space geodesy, geodynamics, or related areas of theoretical geo- 
physics. 

Appointment will be at the level of assistant professor (minimum salary: 
$20,000 per academic year) and is expected lo start in ihe fall of 1982. The 
appointment entails full participation in Ihe Department's undergraduate and 
graduate teaching programs (Including offerings in Ihe appointee's specialty), 
supervision of graduate students In appropriate areas, and the development 
of an active research program 

Candidates should send a letter of interest, a current curriculum vitae, and 
have fhree tellers of reference senl no later than 1 January 1982 lo: 

Chairman 

Department of Physics 
Campus Box 390 
University of Colorado 
Boulder, Colorado 80309. 

The University of Colorado Im an affirmative actlonlequal opportunity employer. 


COURSES 

Course No. 450: Clouds: Tholr Forma I ion. Proper- 
ties and Effects. Pasadona, CA. NOV 30-DEC 4. 
1981. The courso Is doaignod lo provtrfu ,i basic 
undot standing ol tho concopts and ;hi ovc-rvlow 
of the dynamical and mlcro-phystcnl proi.ussos 
involved In Iho formnlion of air pollution Thu 
results ol roconl studios ol clouds on other 
planets will also bo discussed The courso is 
especially structured lo bonofit ihoso scit-ntlsis 
whose main area of evporllso is nni in clouds 
but who wish to be btoughl abreast of cuironl 
studies In this sub;ecl Instructors will bo Drs P 
Hobbs. C. Leovy. H. D. Orville, B. Srort. T. Vendor 
Haar. and E J Zipscr Roglslr.iiion loo Is S09U 
A Cerlillcalo of Course Completion will bo 
awarded lo those who complete the course For 
further Infonnjlion contact Diana Me Quest ion.' 
Courso Coordinator. IFAQHS.PO Box P. 
Hampton. Virginia 23666 I Tel* 804/827 581 1 1 

SERVICES 

PETROLEUM DEPOSITS. If you era financing, 
planning, designing, exploring, drilling. r»i digging In 
connection wilh any form of energy, you need Ihls 
complete, up-to-date book about too world's petro- 
leum deposits. Includes produefion and resorves tor 
areas. Hardcover. 6 • 9 inches. 37B pages Table 
ot contents, drawings. mdBx, references. 1974 
$50 Taisch Associates, 120 Thunder Road. Sud- 
bury. MA 6 1776 


STUDENT OPPORTUNITIES 

Barth Science* Aialatenlshlpi and Follow- 

■hip a. Rosojrch nsnislnnl ships nnd fellowships 
nro available to graduate studanis in lha oarlli sci- 
ences from too Columbia UmvoiS'ty Oep.irtmoni ol 
Gootogtonl Sciences Tho awards cavor luitkm rote 
foos. nnd provide a yearly shpond of bntwacn 
$6400 and $6160 

ResoO'Ch is carried out of nlfiiiatod Irish muons in- 
cluding the Lamont-Doheity Gootogicni Observa- 
tory, the Goddard (nstrtuto tor Spaco Studies, and 
too Amoncan Museum o' Natural History. Rosonrch 
topics available lo sludonre rolled toe mtorosia of 
tlio more than 300 Ph.D.-lovol sCtonhsls at those 
Insliiulions and span virtually every aroa of toe 
aarlh sciences 

The doportmoril oncourngos applications from 
students wilh an undergraduate degree In any ol 
lha natural scroncos or ongmuonng For addition.]! 
info rirmfio n ptoaso contact Ms Mm Lao. Depart- 
ment ol Geological Sciences. Columbia University. 
Lamonl-Doheny Geological Gbsorvatonr. Pali- 
sades. Now York. >0964 

Graduate Research Aeelatanlehlpa In 
Physical Oceanography. Opportunities tor 
graduate study with Ruse arch assistant ship avail- 
able tor siudents interested m M S or Ph O pro- 
grams A summer program With stipend 13 open to 
college |uniors Wmw Douglas Caldwell. School al 
Oceanography. Oregon Slate University. Corvallis. 
On 97131 



Separates 


High-quality reprints of Individual artl- 
4®a Irom AGU journals are available in 
tailed quantities. The separates pro- 
grsm is designed lo provide you wilh 
jfogte articles for your personal use. 
Small quantity purchases for classroom 
we or library reserve copies for classes 
“te available while supplies Iasi; send 
y^r request on department stationery 
9Mng the class title and number of en- 
'oijed siudents. Quantity orders for re* 
“*2 or redistribution will not be filled. 

“0 Orderi The order number can be 
™ nd Ihe end of each abstract; use all 
when ordering. Only papers with 
numbers are available from AGU. 

. c ° 8f: $3.50 for lha first article and 
♦Jw for each additional article In the 
wie order. Payment must accompany 

order. 

tl ?®P 08 /f Account: A minimum of 
Ami? ma y b0 P' aced on deposit with 
7~rj for Hie purchase of separates, if 
J™ 8 are on deposit, the cost of the first 
jpoe la only $2.00 and $1 .00 for each 
“littoral article In the same order. 
w, par ? tes wl " be mailed within 3 
da U . n° Journal publication or within 10 
snoa H ordered after Ihe journal has 
"wwred. Separates are available for 

KS„! w iwo »■» Iram date 01 

Copies of English translations of artl- 
oro J™,? 1 ^ Usalan translation Journals 
Sir .f Va ^ lab!8 In unedited form at 
01 lhelr listing In EOS or In final 
tea form when a Journal is published, 
charge is $2.00 per Russian page. 

Send your order to: 
jmertcan Geophysical Union 
JJOO Florida Avenue, N.W. 
Washington, D.C. 20009 
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noting margins Irrlg/irlvn will, ooUnr vot.-r. 

* «ulcrhlr„i apprvoch m pitlrju 

plrcevloo Kiwaf rooponop-funtllon wish erltlal 
ihroahnH Wvtl »■ 

at 0. hoa Lie proptrslt-o ol Iho Milwto. «i* d«- 
pri-lbvl. flip pip I r Ira 1 rotlnairo. *•»»*•■ 
prapofrull vlulJ Iota. -»« €V3fni 

,.T i rvrpnt foliated ■«-* 

and 1 hr ■uHoM-al alxnlflsADcr ol llv dllfrr- 
rnr on lo dl»cv«»rd- Flnillv ihr ihiMh'ld 
hypnihPHla to iraird fr.pl I Icol I V apdln.l 
all. mail vo foredlol Iona. Is turn, nui lhar 
Iho "lhn•«!»•.^<l-!>•rPII'•ol! ,, ’ lo tonfir-eJ. 

(liil Inlty, rr^rnnuc-fun-'ll^n, «ps(lr4( 

Vsrer Ruac-ir. to*., •’df" lwl;S * 

4705 Boundary layor and aitiiMiga procoasoi 
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*A dli^cl tMi latercoq«rlwn of tha i 
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tad. Gaa aachaaga coefflclenlifor *°and 
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-72Q Olitrlbutlsn* anJ vtur oaisai 

THE UilDD-CC TUX 0 T THE FUShVATIH CCMPCIUKT 

1H AfCTIC 0CEAK 

H.C. CSTLUKD (kaaansilal School ot Karina and 
Atsoagharlc gclanca, Cnivarslty pi Klaal. Hiaal, 
Florida Ul*« USA) 

Tha tins I unction of toch-iritlui concancra- 
slona te rlvar runoff to tha Arctic Ocaao baa 
bean caconasruccad froo ggbUsbad data an trl- 
clux In graciptcasloo UW-IH). Trlilaa ■**- 
auraaanta on oeaanlc aaaplsa through iho halo- 
cllna exhibit aatoundlogly linear raUtleoaUpt 
baevaan (rltiun coacaoirationa <TU valuta | and 
aaliatcy. That* vacate shut look Ilka binary 
Bistorts of Atlantic route* vatar and fraalwatnr 
runoff. Coahlnlng tbaao data, tha vlocag* of 
tha fraahvatar ceopenani in tha Arctic laaln ha* 
baan dattnlnad uhb 1>| M otktl aajoi St lllun 
aeure*. Tha raUclan Indlucci cht trerago ag* 
of tha fraabtfacar cenpontae to ba 11 a 1 J' 11 lo 
tha Hanaan laaln and Cbt outflow, sod uantit 
blgbar lo lha Canada Satin. Accord Uj to 
rrlctun/saUnlty data, a lurfaca layer e( 10 lo 
*0 n la effected by aaa-lca Mltlag'and (sailing 
lo tha Annan hmale, and tha thleknaia of Khla 
layer lncraiaaa to U0 so 170 n t overt e rte 
)ulD, Thar* 1* trltlun alao lo lb* 
d»per vatar*. tha uanlamd Atlantia vitar. vhlch 
point* al residence tint* for that water not to 
ascend 17 year*. 

J. Coofhgi. San. . Oraaa, Fayar ICIW 

HWl'swS^Of'wMtTIt IXDUCTIQV CAU«0 BT 
AHBIEHT HTEMAt VAVCS , ■ . 

Robert A. Pgtarian lOyainlci .»»«•* 

2MJ9 HaaUwrfle Blvd.. lorrantg, CA. 405051 »nd 

K# l*Urni1 props gltlng In tlwlrltlll/ 

conductlvi iMvatar Induct vert ticwdary - 
nttlc field* In Ihe priiwc* of »• Uftti 
Mgaitle Maid, tel M dlwailOMl Ifrtquwcy 
and vavomwbart aipattlc Induction jpietrw 
Slum bj^tolent Inwrml «»ili utluMd 

mini |M Ur red ind Hind nodal ipoctna of 
Mein inumkl voves. IkmiII ' ^ 
volution tntwoli ««' depth, too «*9**Mc 
induction nodai spoetnaa dtpondi « vend «»U- 
■gus of tho rorllcol cohtrine# of intomil wv» 
Milan. It 1» danonilriwd toil th virllcol 
cohoroacs idling prodlcUd by toj IUrroU and 
Hunk node) »hoo» edoquiU ogroanant alto told 
• MOiurinttii. too predicted *odf jpoctrdl 
1«y»U of •Witte Inducllon are ufncltntly 
lire* that «9nsto«S*»y U • potentially vioful 

rWE’ 'LK'i™, ..... icim 
tSSSSi'tSSEffi. «... -u 

'•MODEL 

Jones C. Motto (Croto-nonwi fbcsvh. rMilooto AffW; 

M.lirl on! Spocr MpimiIioIIo. 1, Gndd.e"* 

Fn^hi Crnipr. Crredrli. Wo>»*nr»l 70/111 H* n ' a ‘ V. 

' M An'la *1* J* 1 Srosol oll>meI« doln trd prar«erl» 

oES^vrpia SthM-mg ItWatlquea 
/ conteur nato* »* ,lw lman ,0,,orr T *T 

Wlh Jy moda!. 

iv cell) on aphMwr.t tumpuiaUort nnd 

KS-54) hove been used lo cokJoie the *p»is.wite« 
twer ihlt 18 Sar lime period. H* ollimergf Jo*o hrrvp 

■ '• m ton oorremeni ol 1 1 1 tm wlto *he 551 

; vom, Ihp PC5-53 »pW«*rt4« -"d 

70 cm wilh I fie 5W "won tea hdloce tempu’ M 

■ the PGS-te »P»Sn>ert*«- Corporiwm w»h Ihe 

: CEM-106 f° • ,0 deioiltd grovlinoiile hovr »mi 
- of i* TOJ** .to n 

1 oleba) mem P«o terfoce ccmpuied Irom r.rei-3 olilm- 

■ fiTdolo hov* dlfforonrea ‘- 1 "''"V ,or ,h * 
i, 551 utter ond l.l m for ihe Stt paloee. 

', J. Ctephyi. tea., tad. ftptt IB13JI 


Particles and Fields — 
Magnetosphere 


UU Interact less hatvten aolac vied and aagoaeo- 
tpfecra 

n ua ionium sennit the soup mao sucnic 
riEU *SD TO MOUTOinUIC COJOTCTlCai EUCTRIC 
MUD 

Vj 1*1 ICinue Ha lacharthaa an Vhgalqua da 
I'inlrcninml, TOT, fll II liay-laa-Moullaaaua. 
Fraoci), 1- Candalo, S. ligal, and J. Barchan. 

Pail a ad recant itudlaj oi the anplrlcal lolt- 
tloua baivean th* tolar wind (IV) paranatal* and 
IBOnignatlc activity ladica* have provldad a ganr- 
ral undarataartlog of th* SV-ugnatoaphera tranalar 
procaiaaa. Tb* praaant itndj deals with tha rala- 
tionihlp betvtao rta y-conpeoant (GSH coordloat* 
eyilea) of th* Intarplaaataay alatcrlc field <l(g, 
1.) ad it* low latitude magnalotpharlc ccnvaelloi 
sloe trie field I.. Tbt* relationship providaa an 
atliaata of tha flald tranalar alllciiBcy belveie 
n and aatstiaipbera- Visas lha bfflald. ahich 
ban htao obtained Iron elect roc desalt p ptoillca 
aaaisrad onboard tbt CEOS- 1 and HEX-] apaeacrala. 


(a corse la cad dir tally rich tha corralpoudlsg I,- 
fleld, aa calevlatad lie* pufaliebtd valuaa of lha 
lntareliD*tary aagnatlc flald and nladlj [Oe|, 
I9T*J in a caie-by-cai* atndy. Wcead. a atatlacl- 


tnl null It nadt lilvui I. mi tha teaeiuiit 
Index lor law tad nods rata •agnatic activity 
(ILl 1.1 Iroc ttoich one dad veil a 1 atallat 1**1' 
raTationa'bip batvaac g_ and Iv, Km crane far cac- 
fficiaata oh t lined by path cathode an Idantlcal r 
tMnlUj • 4.11. Ihfe reault it dlacutiad In the 
franavoel ol pcaaaat tbtorlaa of EVnipeleiphere 
iraaafar yrocaeaai. (El er trie field, cells wind, 
aaget tea (here). 

Goorhya. tec. last,, Fapar LLU19 

5 Mi avonc{,nphi*r*c i»pf(iur*Eian 
‘Ur.VETlf llfm L1W Rp'dlUEcrtM lroroi«*£B!*.. 
riot i; i.vi Amuesnpi. »vi ivwii 
KMIINK 

II. rwhelmr, p. L. 5l«-q»1. and It. UHil (IJCI* 
Vlflrfrent ref fhy\tct. lot PreplM, TA 
Spat* and tins* rnul rvitur^anM a* l'ir 
Mute valet I ty have hM".porlorrra In a laroro- 
toivpldvm vndariwtan riwllr fiotll Itnv 
reroMlwUMi. tn<J«Prjdf>*l1*. trd »v-rr r d.-n.t- 
tlou m* EhP flote. J«n - Vo. rte* fwan rwa*i,>rrt 
Ml J1 m chpth tM* viUdltv of lha fluid 
aquatint Of >K>ti0n for dwtnlc rpco'v’ei.rlon 
avrnlt. It, 1% fourj t»*t itla-..ns rvrh.elrncp 
pldvt a Balov role I" ti alter Inn ire* Irm. 

Tu, initiative value* tor tn Ancwalm'. -tiattcrtn-i 
Ttnv.r are gtwn. 

J. Can.. Blue., P^yae l.tltill 

Wfl finer ImlahlJlatek 
. -D1V.IMIIM A» Tl.'PSlll.rtCr KCATIN- IN 

JtlPlTPX'S IHBNEPrS PUI8I 
D.n. SarMaa (lnalllucr .<’1 . ei'p».y-ilc* and 
iPlonaiarv 'Ohyafoa, (,‘olvePnliy ul I'.ilir.-rnlii. • 
boa Anode*. CA.. K)D»|, 

V.ipapar I thm.etivu ri) )Uiae M.ei in >0 .h 
davalde Jovian rugnetoaptura which ili« a • ur- 
eolation with acanurmnila si Imriilivl toi- 
inirallm. «l rWl thrrncl plcpen err rie'i'W. 
Ihle noferelrly Intmi feinWbiPl rlt«u..tuti<!; 
ruiac lu aiuvn an Se rl.hifliclrnt : lntmalt« m 
icralrrara auprr thermal tan* lo nvrinlri -■ 1 tit 
and hlghwa. Ti.ln peoetta can errant fer ihu 
rxtcnalv* hKttim oi pi Jen* In thr aj ) ti<rieir > <cr« 
'end cm oncralxa a icactlt-n u( heavy Iona lu In- 
Iniien tbreih'M lur 'd TilgTi-pnprgy'Cccend tuit - 
atcalaraifPii iwMnlw, A brief d^acetcelnn i>l 
lha ralatlon at ihlc Iw lea ra Invlcn aagMle- : 
aphprlc dyninl. c la included, |EurUilcht i.euilnc, 

plane. Juplitr). 

Gcophfa. Jen. Lett., Paper 1L11M 
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